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1. Abstract 
Electronic particle size analysis of suspended participate matter 
(SPM) and bottom surface sediments collected over a 2 year field study 
of Quinault Canyon demonstrated the predominance of fine silt in 
canyon sedimentation.  Size modes of 2-11 ym account for 50$ of the 
sample to sample variance. Size analysis results indicate that most of 
the canyon SPN is derived from the intermediate nepheloid layer (INL) 
which in turn originates from the shelf bottom nepheloid layer (BNL). 
Current data and size analysis results suggest that sediment 
accumulating in the proximal canyon (<45Q m depth) is derived from a 
different source than sediment accumulating in the distal canyon 
(>1D0D m depth). Storms strongly influence sediment transport, 
dramatically changing the SPM size distributions in the upper eanyon 
(<500 m depth) and over the'shelf break. Storms produce less 
significant changes in particle size .distributions on the open slope 
and no apparent changes in the lower portion of the canyon, below 1000 
m depth.  Bottom sediment size distributions remain relatively 
uniform (average modal size 5.08 ±2.68 vrm) regardless of distance 
downcanyon or accumulation rate. 
2.  Introduction 
Suspended sediment studies show that submarine canyons are loci 
of high suspended sediment concentrations on the continental slope, 
and appear to act as conduits for transport of fine-grained sediments 
from the shelf to the continental rise and abyssal plains (Baker, 
1973; 1976; Karl, 1977; Keller and Shepard, 1978; Kulm and 
Scheidegger, 1979). Recent sediment accumulation rates in submarine 
canyons are known to be as much as 7 times greater than' rates on the 
open slope (Carpenter, et al., 1982). Long term (5,000 - 10,000 years) 
accumulation rates show that many canyons are filling with sediment, 
while other canyons,are areas of nondeposition or erosion (Barnard, 
1973; 1978; Plank, et al., 1974; Keller and Shepard, 1978; Shepard, et 
al., 1979). One such active canyon is Quinault Canyon off the coast of 
Washington (Figure 1). Barnard (1973) has suggested that Quinault 
Canyon does not exhibit significant sediment fill because turbidity 
currents have flushed it out at  500 year intervals during the last 
10,000 years. Presently, however, Quinault Canyon is characterized by 
rapid sediment accumulation (Carpenter, et al., 1982) which makes it 
particularly suited for an investigation of modern sediment transport 
and deposition. 
There are numerous models for transport of suspended particulate 
matter (SPM) from the shelf to the deep ocean. The proposed mechanisms 
include: density flow within the bottom nepheloid layer (Moore, 1969; 
Drake and Gorsline, 1973; Baker, 1976), detachment from the bottom 
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Figure 1: Quinault Canyon bathymetry and locations of CTD/T 
stations, bottle casts, and moorings. Inset shows the location 
of Quinault Canyon with respect to the Washington coast. 
(Drake, et al., 1972; Nelson, et al., 1973) with participate settling 
from these intermediate layers, and single particle settling from, and 
repeated accumulation in, multiple intermediate nepheloid layers 
(Bouma, et al., 1969). These models are based, in large part, on 
modern SPM distributions over the continental slope and submarine 
canyons (Baker, 1973; 1976; Drake and Gorsline, 1973; Drake, 1974; 
Plank, et al., 1974; Pak, et al., 1980, among others). However, the 
dynamics of present-day transport and accumulation have not been 
extensively studied. This investigation of SPM and bottom sediment 
particle size distributions is part of a larger multidisciplinary 
project which seeks to characterize the mechanisms, patterns, and 
rates of sediment transport and accumulation in Quinault Canyon. 
2.1 Background 
Quinault Canyon is the largest of many submarine canyons which 
cut into the relatively narrow (35-55 km) Washington continental 
shelf. Quinault Canyon incises the shelf at 47° 25'- N, 124° 45' W ' 
t 
(Figure 1). The main tributary, on the southeast margin of the canyon 
head, begins in 140 m of water, approximately 35 km off the coast. The 
floor descends at 75 m/km in a northwesterly direction before gradual- 
ly turning west between depths of 900 and 1300 m. That portion of the 
canyon above 1100 m depth is designated the upper canyon. Between the 
1400 m and 1500 m isobaths, 20 km west of the shelf edge, four smaller 
tributaries join the main canyon, two from the north and two from the 
south. These second order features extend radially to form the large 
(30 km north-south width) head of Quinault Canyon, where walls may be 
as steep as 30*2 At 1600 m depth the canyon narrows to approximately 3 
km forming a neck, and the bottom gradient decreases to 5 m/km. At 
1700 to 1800 m depth the canyon widens, turns to the southwest, and 
then to the south as it.continues across the lower slope as a deep-sea 
channel. 
Sediment that has accumulated on the Washington continental 
slope (including that in canyons) during the last 10,500 years, 
consists of 90 percent silt and clay (Barnard, 1973). The Oregon slope 
sediments are similarly dominated by silt and clay with sand usually 
comprising <A%  of the recent sediment on the lower slope (Kulm and 
Scheidegger, 1979). 
Nittrouer and others (1979) and Nittrouer and Sternberg (1981) 
t indicate that the Holocene transgression produced a distinct 
sedimentary sequence on the Washington shelf. Pliocene bedrock is 
covered by a Pleistocene-Holocene basal sand layer which reflects the 
shoreward migration of the inner shelf environment. The basal sand 
layer, exposed on the outer shelf, has particle size modes ranging 
from fine (74 ym) to medium sand (354 ym). The mid-shelf is covered 
by a Recent silt deposit which trends north-northwest and consists of 
coarse silt (40-60 ym). These sediments comprise the Mid-Shelf Silt 
Deposit (MSSD, Figure 2) described by Nittrouer and others (1979). 
Inner shelf sediments are typically very fine sand with modes from 
„74 ym to 1,05 ym. Nittrouer and others (1976) believe that the shelf 
depositional environment has been relatively constant over at least 
the last 1000 years. 
Ultimately, ocean currents control sediment dispersal on the 
Washington shelf and slope.. The dominance of northward near-bottom 
flow over both the shelf and upper slope, landward of the 2000 m 
isobath, is well documented (Hickey, 1979). The frequent northward 
displacement of the Columbia River sediment plume over the Washington 
shelf (Barnes, et al., 1972) in concert with the northward near-bottom 
shelf current (Sternberg and Larsen, 1976), explains the 
north-northwest trend of the MSSD (Nittrouer and Sternberg, 1981). 
During a 3 month instrument deployment period (10/1981 to 1/1982) 
near-bottom currents, measured at the shelf edge immediately 
south-southeast of upper Quinault Canyon, frequently exceeded 30 
cm/sec and on one occasion surpassed 100 cm/sec (Baker and Hickey, in 
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Figure 2:     The mid-shelf silt deposittMSSD)  from 
IMittrouer  and Sternberg   (1981). 
exceeded 30 cm/sec, they were directed north-northwesterly. Subsurface 
water over the Washington continental slope generally flows northward 
at =10 cm/sec. Near-bottom flow over the continental slope is 
generally parallel with the isobars (Hickey, 1979). In Quinault 
Canyon when near-bottom flow exceeds 5 cm/sec it is generally directed 
up- or down canyon and currents below 200 m depth are generally <10 
cm/sec (Hickey, in press). 
2.1.1 Sediment Accumulation on the Pacific Northwest Shelf and Slope 
Most ( =99%) of the sediment accumulating on the Washington shelf 
is derived from the Columbia River (Baker, 1973; Nittrouer and 
Sternberg, 1981). The Columbia supplies approximately 10 metric 
tons of fine sand, silt, and clay to the Pacific Ocean annually (USGS, 
1970), and at least half accumulates on the Washington shelf. 
Nittrouer (1978) speculates that the remainder bypasses the shelf and 
escapes to the slope and deep-sea mainly via Quinault and Astoria 
Canyons. 
Although some southwesterly sediment transport does take place on 
the Oregon and Washington shelf, especially in summer as part of the 
Columbia River plume (Harlett and Kulm, 1973), most sediment is 
carried to the north-northwest (Gross and Nelson, 1966; Smith and 
Hopkins, 1972; Nittrouer, et al., 1979). The predominant north- 
northwesterly sediment transport path is vital to the formation 
and maintenance of the WSSD (Nittrouer, et al., 1979; Nittrouer and 
Sternberg, 1981). 
Recent sediment accumulation on the Washington continental slope 
8 
has been studied by Carpenter and others (1982). Their work, along 
with the previous work of Barnard (1973; 1978) and Kulm and 
Scheidegger (1979), gives a comprehensive picture of sedimentation of 
ttie Oregon and Washington slope. Modern open slope accumulation rates 
are low (53 ±25 mg/cm2/yr) compared to canyon accumulation rates which 
average 220 ±230 mg/cm2/yr (Carpenter, et al.,1982). Quinault Canyon 
has an exceptionally high, average accumulation rate (220 ±140 mg/cm2 
/yr) compared to its southern neighbors, Grays and-Willipa Canyons (96 
± 84 mg/cm2/yr and 95± 27 mg/cm2/yr respectively; Carpenter, et al., 
1982). The high accumulation rates in Quinault Canyon are probably due 
to interception of Columbia""River sediment as it is transported along 
the MSSD. The high accumulation rate (> 300 mg/cm2/yr) found in 
Astoria Canyon is attributed to its proximity to the mouth of the 
Columbia River (Carpenter, et al., 1982). 
2.1.2 Suspended Particulate Platter and Transport of Sediment from 
Shelf to Slope 
SPM transport in nppheloid layers (intermediate and bottom, INL 
and BNL, respectively) may be volumetrically the most important 
mechanism of sediment dispersal from shelf to slope (McCave, 1972; 
Pak, et al., 1980). However, the SPM transport path from shelf to deep 
sea floor is not thoroughly understood. Harlett and Kulm (1973) 
speculate that SPM forming the IIML over the northern Oregon shelf by- 
passes the shelf and upper slope and settles, particle by particle, 
a '  ' ■ 
to accumulate on the lower slope. Carpenter and others (1982) suggest 
that downward and seaward advection of the BNL effects sediment 
transport beyond the shelf and explains the high accumulation rates of 
Washington submarine canyons. Unfortunately, significant seaward 
,»~"■■- advection of the BNL through Quinault Canyon seems impractical in 
light of current meter data which do not show appreciable long term 
downcanyon currents (Hickey, 1980; in press). In addition, patchy SPM 
distribution marked by spatial and temporal variability in the INL and 
BNL over the Washington slope (Pak, et al., 1980) and in Astoria 
Canyon (Plank, et al., 1974) suggests that SPM transport is not 
uniform but subject to relatively rapid (hourly or daily) changes that 
cannot be accounted for by simple one dimensional processes such as 
■>?$*'-£ advection. .' - J^C- 
Attempts to trace water movement with SPM particle size 
distributions have been relatively successful (Kitchen, et al., 1975; 
Zaneveld and Pak, 1979; Pak, et al., 1980; Nelsen, 1981). Pak and 
others (1980) traced INL development on the Oregon and Washington 
shelf and slope using particle size distributions and indicated that 
the INL is probably derived from the BNL. Light transmission data 
show the INL to be an extension of the BNb at the shelf break, and BNL 
and INL have similar particle size distributions: both are dominated 
by particles <20 ym. The particles from the surface and deep 
clear-water zones tend to be depleted in particles <-20 pm. and^ 
enriched in biogenic particles (>50 ym) unlike the BNL and INL. 
Furthermore, Pak and others (1980) found that particle size 
.distribution was related to SPM concentration in the shelf BNL: the 
higher the concentration of small < 20 ym particles, the greater the 
SPM concentration. Since SPM concentration generally increases with 
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depth over the outer shelf and slope, the concentration of small 
particles also increases with depth. 
2.2 Sample collection 
SPPI. samples over Quinault Canyon and the adjacent open 
continental slope were collected during four cruises of the R/V 
Wecoma and R/V T.G. Thomson. Cruise numbers and dates include: 
W8010A (10/1980), W8101A (1/1981), TT162' (10/1981), and W8201A 
(1/1982). Over the four cruises one hundred and fifty-four water 
samples were collected with a remotely activated rosette array of 5 1 
joskin bottles. Sample site locations are shown in Figure 1. 
Ninety samples, from 9 sediment traps were collected between 
10/1981 and 1/1982. Each trap contained a rosette of 10 sample 
cylinders which were opened and closed sequentially (Baker, in press). 
Each cylinder was open for 9.5 days. The sediment traps thus 
collected SPM over 95 days. The sediment traps were deployed on bottom 
anchored moorings that also included transmissometers and current 
meters. The moorings were located (Figure 1) on the open slope (QC7, 
at 200 and 393 m depths), shelf break/canyon rim (QC1, 145 m depth), 
upper canyon head (QC2, 257 and 450 m depths), canyon head (QC3, 1044, 
1194, and 1237 m depths), and at the top of the canyon neck (QC4, 1575 
m depth). In addition to SPM sampling twenty-one box cores were 
collected (Figure 3), and particles from the sediment/water interface 
were sub-sampled. 
Although not the focus of this study, other data were collected 
as part of the Quinault Canyon project. Water column light 
11 
transmission, oxygen concentration, temperature, and salinity were 
measured during the four cruises. Temperature, salinity, 
transmissivuty, and current velocities were measured on the slope and 
in the canyon with the moored instrument arrays described above. 
Accumulation rates were determined for both the sediment traps and the 
box cores, the latter by Pb-210 and Cs-137 decay. Results from these 
other aspects of the Quinault Canyon project that are germane to the 
discussion of particle size analysis are considered in the Results 
and Discussion section. 
12 




All size analyses were performed on a Particle Data Elzone 111 
electronic particle size analyzer. Data storage, retrieval, and 
manipulation were carried out on a Charles River MF-211 microcomputer. 
Suspended sediment samples were analyzed on the ship soon after 
collection (typically <1 hour) and after sonicating the sample for 
2-15 minutes. Sediment trap and box core samples were treated in the 
laboratory with 10% hydrogen peroxide at 60°C until all organic carbon 
was removed; that is, until CCL gas stopped evolving. The samples 
were then sonicated to disaggregate agglomerates before size analysis. 
Seawater was used for the electrolyte in all cases. 
Particles, 2 ym to 68 ym, were sized during the bruises. 
Box core and sediment trap samples were returned to the laboratory and 
particles from 2 ym to 220 ym were sized. The disparity in the size 
ranges reflects the rarity of large particles in the bottle cast 
samples. Particulate concentrations (typically <2 mg/l) were too low 
in the water column to obtain sufficient counts on large particles. 
The total number of particle counts for the suspended sediment 
samples typically ranged between 20,000 and 60,000 while in box core 
and sediment trap samples >120,000 particles were counted. The paucity 
of larger particles, even in the bottom sediments, meant that 10,000 
counts or less were recorded in the size range 68-220 ym. 
The accuracy of the Elzone' analyzer was established with standard 
latex spheres of known diameters. Particle sizes are correct to 
within 2%  of the stated size. The precision of the size analysis is a 
'14 
function of the number of particles counted. The standard deviation 
for the quantity of particles of a particular size is related to the 
number of counts in a particular channel. 
s= /n 
For example, a channel with 4900 counts has a standard deviation of 70 
counts or 1 .4%. Counting 4900 or more particles in every channel to 
assure this low standard deviation would be impractical. It would mean 
counting a total of more than 1 million particles for a 256 channel- 
distribution. A satisfactory standard deviation of approximately 255" 
per channel results when a total count of 50,000 or more particles/256 
channels is made (Karuhn and Berg, 1982). Distributions with total 
counts less than 50,000 have greater.standard deviations associated 
with particle counts. A distribution with 30,000 counts would have an 
approximate standard deviation of 3.5$ percent, while a distribution 
with a count total of 10,000 would have an approximate standard 
.deviation of 5%.    Normally, because of the declining number of 
particles as size increases, the precision of the data declines with 
increasing particle size. 
Obtaining particle size distributions which spanned 2 to 68 ym 
required 2 orifices; distributions between 2 and 225 um necessitated 
the use of 4 orifices. Data from the different orifices was blended 
to obtain an overall size distribution following the steps outlined by 
Karuhn and Berg (1982) with two exceptions. First, in order not to 
lose the volumetrically important but rare large particles, the large 
orifice distribution was smoothed over 13 points with 2 repetitions. 
Smoothing is a data manipulation procedure which uses the data from 
15 
the volume particle size distribution and assigns a new value for each 
data point based on a quadratic-cubic algorithm (Savitszky and Golay, 
1964). Smoothing minimized the number of channels containing no counts 
and prevented loss of data during blending when the program discarded 
data beyond the first channel containing zero counts. Second, blending 
over shoulders of peaks could not always be avoided. Once blended, the 
distributions were again smoothed on 13 points with 2 repetitions. 
General statistics including modal size, mean size, standard 
deviation, skewness, and kurtosis were computed for each sample. The 
general statistics were computed on the blended and smoothed 
distributions. 
3.1  Data Analysis 
Statistical analysis began with a Q-mode factor analysis. Factor 
analysis reduced the number of size variables needed to describe each 
sample from 50 initial size classes to 2 or 3 end member size 
distributions. An application of Q-mode'factor analysis similar to the. 
use in this study can be found in Nelsen (1981). 
The data were submitted to factor analysis in various groups: the 
cruises individually; all of the cruises together; all of the cores; 
all of the sediment traps; the traps at moorings QC1 and QC2; the 
traps at moorings QC3 and QC4; and all of the samples together. There 
were two reasons for running factor analyses on multiple subgroups of 
the data. First, the analyses of smaller sets of data allowed 
resolution of those factors peculiar to that group. Second, 
16 
"1 
determining the number of significant factors and their relative 
importance for each data group enabled comparison between seasons, 
years, traps, cores, and cruises. The factor analysis of the entire 
data set (265 size distributions) permitted identification of factors 
of long-term and wide areal importance and also allowed for comparison 
of the data groups on the basis of common factors. 
The method for determining the correct number of significant 
factors for a given analysis is not mathematically or statistically 
defined (Joresk'og et al., 1976). The. proper number of factors must be 
determined in the context of the investigation at hand. Repeated 
analyses indicated that the appropriate number of factors for this  ( ■'«§***»-:;;• 
study was that number which accounted for 93$ or more of the variance 
after varimax rotation. For all but 2 of the data subgroups 3 factors 
accounted for 93$ of the variance; for the exceptional 2 data 
subgroups, the 1/1982 (WB201A) cruise and the sediment traps QC1 and 
QC2, only 2 factors were needed. 
The normalized varimax factor scores wer,e used to compare samples 
and measure changes in the particle size distributions over time and 
space. They were also used in subsequent statistical analyses which 
included discriminant function analysis (DFA). Discriminant function 
analysis is a multivariate method of testing the degree of difference 
between predetermined groups. 
17 
4.  Results and Discussion 
4.1  Particle Size Distributions of SPPI Collected by Bottle Casts 
Pak and others (1980) indicate that over the Washington and 
Oregon shelf and upper slope, particle size varies inversely with 
SPM concentration, that is: nepheloid layers have relatively more 
small particles (<1B ym) than do "clear" intermediate, water layers or 
surface water. This study corroborates that conclusion. Q-mode factor 
1 scores (a high factor 1 score indicates volumetric predominance of 
<14 ym particles, Table 1) from the SPM samples are almost always high 
(>0.6) for those samples with >0.4 mg/l SPM concentration. Forty-two 
of 46 (91%) samples with SPM concentrations >0.4 mg/l have factor 1 
scores >0.B. J5PM samples with concentrations <0.4 mg/l only have a 
5G%  chance of having factor 1 scores >0.6 (58/104 samples). Direct 
comparison of the total SPM concentration with the particle 
concentration of the <16ym size fraction reveals a strong linear 
relationship (correlation coefficient r = 0.994, figure 4). 
Typically, the concentration of the <16 ym size fraction makes up 
approximately 90%  of the total SPM concentration. This relationship 
strongly suggests that both INL and BNL are formed chiefly by an 
increase in.small particle concentration. The source of most of the 
small (<16 ym) SPM found in Quinault Canyon is probably the MSSD 
and/or the Columbia River sediment plume. 
The January, 1981 cruise took place during and after a major 
storm. The weekly mean upwelling indices (a measure of wind stress on 
the ocean surface) were -286 and -335 m/sec/100 m of coastline for the 
18 
Table 1: Summary of Q-mode factor analysis results of the 
bottle cast collected SPM samples. 
Size Range Percent 
Factor Emphasized Variance 
F1 2.44- -13.76 ym 58. .04 
F2 32.69- -70.56 31, .65 





















Equation for the line: 
y■- -0.058 |+ 0.903 (x) 
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Figure 4: Graphic comparison of the <'IB ymand>16 ym 
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week preceding, and week of SPM sampling, respectively (Bakun, A., 
personal communication). Upwelling indices,<-200 m/sec/100 m of 
coastline indicate shelf bottom currents sufficient for sediment 
transport (>30 cm/sec; Healy, 1983). As a result of the storm average 
, SPM concentration was high (>1.0 mg/l) over the shelf and slope and 
particle size distributions were dominated by fine-grained sediment 
(average factor 1 score = 0.73). Also, the INL over the canyon was 
more turbid and extended farther seaward from the shelf break (>35 km) 
than during any of the other cruises (Baker and Hickey, in press). 
Clearly this was a period of enhanced sediment transport. 
Particle size distributions from the 1/1981 cruise strongly 
suggest that the INL over Quinault Canyon is derived from the shelf 
BNL t-Figure 5). High factor 1 scores (>0.9), emphasizing particles 
<1A ym, are found over the shelf and in the INL as far offshore 
as station 22 (20 km seaward of the shelf break). West of station 22 
the factor 1 scores gradually decrease as the INL attenuates 
suggesting that at the seaward edge of the INL there is a gradual and 
selective loss of fine particles (<14ym)., Since SPM concentration 
also decreases with INL attenuation the associated relative loss of 
fine particles is also an absolute loss (Figure 4). 
When weather conditions are mild, such as during the 1/1982 
cruise, the INL is reduced, extending <10 km seaward of the shelf edge 
(Baker and Hickey, in press). Under these conditions particle size 
distributions are generally dominated by larger particles, 32-70 ym, 
(high Q-mode factor 2 scores, Figure 6a). The relative dominance of 
larger particles reflects the loss of small particles (<14 ym) in the 
21 
w 
26 25 24 
STATION  NUMBER 
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Figure 5: Contoured cross-section of light attenuation in and 
around Quinault Canyon, 1/1981. Squares mark bottle cast 
sample sites with factor 1 scores added for each sample site. 
High factor 1 scores indicate relatively high amounts of fine- 
grained sediment. Light attenuation values correspond to 
concentration by the linear equation: 
Attenuation = 0.51 + (0.43 M Concentration) 
(Baker, personal communication). 
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water column rather than an absolute volumetric increase in larger 
particles (Figure 4). Qualitative analysis by scanning electron 
microscope of the larger particles (>30ym) reveals that they are 
dominantly biogenic. 
The cross-canyon transect from 1/1982 shows that small INL's 
extended from the shelf break over Quinault Canyon from both the 
northwest and southeast canyon rims (Figure 6b). Samples from both 
northwest and southeast INL's have relatively high factor 1 scores 
(>0.B), reflecting the predominance of fine-grained material (<14ym). 
This occurrence suggests that even during periods of relatively mild 
conditions (upwelling indices averaging between -20 and 40 m/sec/100 m 
of coastline) some terrigenous sediment is swept from the shelf over 
the uppermost portion of Quinault Canyon. 
The relationship between particle size distributions from the 
canyon BNL and the shelf BNL is less clear. Size distributions from 
the canyon BNL change without any obvious pattern, regardless of 
hydrological conditions (Figures 5 and 6), perhaps because currents 
along the canyon floor are typically <10 cm/sec and there is no 
consistent flow direction (Hickey, in press) to effect size 
segregation. Although the BNL undoubtedly receives particulate matter 
from the INL, these data imply that the transfer is not one-for-one, 
at least on an hourly or daily time scale. 
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factor 1 score 
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1400 
Figure 6a and b:  Contoured light attenuation cross-sections with factor 1 
and 2 scores and bottle cast sites marked for the canyon axis transect (Ba) 
arid cross-canyon transect (6b), 1/1982.  Light attenuation values correspond 
to concentraion by the equation:     Attenuation = 0.34 + (0.55 *'• concentration) 
(Baker, personal communication). 
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4.2  Sediment Trap Particle Size Distributions 
Q-mode factor analysis results for sediment trap particle size 
distributions are summarized in Table 2. The normalized varimax 
factor scores are used to determine what size classes a particular 
factor (hypothetical end member) emphasizes. Size classes with factor 
scores >D.75 or <-G.75 are interpreted as contributing significantly 
to vthe factor in consideration. Factor 1 which emphasizes smaller 
particles, 2-13 pm, accounts for most of the sample to sample variance 
(59.1$). Factor 3 emphasizes mid-sized sediment, 8-30 \im  and accounts 
for 12.9$ of the variance. Factor 2 stresses a broad range of particle 
sizes (15-153 ym) and accounts for 26.3$ of the sample to sample' 
variance. Figure 7 summarizes the results of discriminant function 
analysis (DFA) based on various sediment trap groupings. 
It is apparent from Table 2 and Figures 7 and 8 that the sharpest 
difference among the trap size distributions occurs between traps at 
moorings QC3, QC4, and QC7 (canyon head, canyon neck, and open slope, 
respectively) and traps at moorings QC1 and QC2 (shelf break and upper 
canyon head, respectively). The overlap area in Figure 8 between 
samples from QC1 and QC2 and those from QC3, QC4, and QC7 is small 
which gives rise to strong DFA rejection (Figure 7). Relatively coarse 
(>15 ym), poorly sorted sediment (factor score standard deviations 
from 0.105 to 0.244) dominates the size distributions from the upper 
canyon (QC2) and canyon rim/shelf break (QC1). In contrast, trapped 
5PM from the canyon head, neck (QC3 and QC4) and open slope (QC7) is 
typically well sorted (factor score standard deviations from 0.018 to 
25 
Table 2: Summary of Q-mode factor analysis results from the 
sediment traps. 
Size Range Percent 
Data Group Factor Emphasized Variance 
All Sediment F1 2.01-12.50 ym 59.13 
Traps F2 15.15-152.29 26.30 
F3 8.51-29.69 12.86 
        <> 98.29 Total 
Sediment Traps F1 2.95-24.50 ym 58.44 
at Moorings F2 18.36-167.66 37.31 
QC1 and QC2 95.75 Total 
Sediment Traps F1 2.01-9.36 ym 43.99 
at Moorings F2 7.02-26.97 39.37 
QC3 and QC4 F3 2.44-4.78 and 16.15 
20.21-52.87 99.52 Total 
26 
Table 3: Average factor scores and standard 
deviations for each sediment trap. Depth in 
meters below surface, deepest traps for each mooring 
are within 5 m of bottom. 
Depth Factor 1 Factor 2 Factor 3 
Trap   (m) Wean SD Wean SD Wean 5D 
QC1 T10- 145 .362 .186 .453 .240 .185 .105 
QC2 T8  257 .344 .165 .387 .244 .268 .105 
QC2 T16 450 .236 .144 .614 .240 .151 .138 
QC3 T13 1044 .776 .073 .125 .034 .100 .051 
QC3 T12 1194 .758 .074 .132 .036 .110 .040 
QC3 T6 1237 .706 .040 .162 .018 .132 .033 
QC4 T11 1575 .844 .047 .107 .030 .048 .040 
QC7 T9  200 .746 .082 .154 .057 .100 .040 















Figure 7:  Idealized Quinault Canyon cross-section depicting discriminant 
function analysis (DFA) results for the sediment trap particle size 
distributions. The numbers between the various groups are the 'approx- 
imate F" values derived from the DFA "D"statistic. The larger the 
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Figure 8: The normalized varimax factor scores for the sediment 
traps (Q-mode analysis). 
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0.074) and fine-grained with particles >32 ynt being rare (generally 
<3%  of the total particulate volume) and size modes 4-11 ym. Fine 
sediment also dominates trap QC7 (open slope) where size modes range 
from 4 to 19 ym. Sediment >32 ym averages <7%  of the total volume at 
QC7. Open slope SPM is moderately sorted with factor score standard 
deviations between those found for the canyon head/neck and those for 
the upper canyon/shelf' break (factor score standard deviations range 
from 0.040 to 0.169). 
It is notable that size distributions of SPM collected at QC7 
(200 m and 393 m depths) are significantly different from size 
distributions of SPM obtained at thfe^CI and QC2 sites at comparable 
depths (145 m, 257 m, and 450 m). Mooring QC7 was located seaward of 
the shelf break as was QC2, yet the QC2 traps collected much coarser 
sediment (QC7 average mode = 8.24 ym; QC2 average mode = 29.16 ym). 
Concomitantly, QC2 experienced a significantly higher sedimentation 
rate, generally an order of magnitude greater, than QC7 (Baker and 
Hickey, in press). The higher sedimentation rate at QC2 is due to 
better IfJL development over Quinault Canyon which Baker and Hickey (in 
press) attribute to a larger local supply of sediment (the MSSD). The 
difference in particle size distributions reflects inorganic particle 
derivation from different immediate source areas, and perhaps more 
importantly, different transport distances. SPM moving with the 
regional NIMW flow must travel farther from the shelf break to reach 
i 
QC7 than to reach QC2 (=3.5 km compared to -2  km). 
Particle size distributions from traps at moorings QC1 and QC2 
are not significantly different (97.5/6 confidence level), a finding 
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that supports the conclusion of Baker and Hickey (in press) that SPM 
in Quinault Canyon is derived from the INL, which in turn is derived 
from the shelf BNL. The average factor scores (Table 3) suggest that 
there is a slight change in particle size distributions from the shelf 
break BNL (QC1) to the upper canyon (QC2) INL and upper canyon (QC2) 
BNL. Near bottom SPM collected at the QC1 mooring is typically 
coarser (higher average factor 2 scores) than the upper canyon (QC2) 
mid-water SPM but finer (higher average factor 1 scores and lower 
average factor 2 scores) than the SPM of the upper canyon (QC2) BNL. 
This finding suggests that the shelf BNL undergoes slight size 
segregation as it moves over the upper canyon with slightly more of 
the particles <30 ym remaining in the INL and a small portion of the 
particles >30 ym falling down to the BNL. The particle size 
differentiation over the QC2 site gives rise to the highest 
"approximate F" value among the QC2-QC1 trap group (significant 
difference at 95%  confidence level, Figure 7). 
The vertical size fractionation at QC2, however, may be 
accentuated by conditions established during and after an unusually 
strong mid-November storm (sampling interval 5). Size analysis results 
indicate that a significant amount of coarse sediment (>30 ym) was 
trapped at QC2 at 257 m depth (>55%  of total SPM volume) and 
near-bottom, 450 m depth, (=35$ of total SPM volume) at this time. 
During subsequent weeks (intervals 6 - 10) the midwater trap size 
distributions essentially resume their pre-storm character; particles 
>30 ym make up <10% of the total SPM volume. In the near-bottom trap, 
however, the size distributions do not resume pre-storm proportions. 
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Coarse particles continue to constitute a significant percentage 
(25#-45#) of the total SPM volume during intervals 6-10 despite mild 
shelf conditions (Hickey, in press). This pattern suggests that large 
amounts of coarse sediment (>30 ym) were transported to the shelf edge 
during the November storm. Despite the relatively mild shelf 
conditions (near bottom shelf edge currents typically <15 cm/s; 
Hickey, in press) large particles (>30. ym) apparently continued to be 
dislodged from the shelf edge into the upper canyon, there to be 
caugh£ in the near-bottom trap at QC2. 
The proximity of QC1 to QC2 (-3 km) and the prevailing hydrologic 
conditions prevent significant (at the 90%  level) size fractionation 
between the two moorings (Figure 7). During intervals 1 and 5 current 
direction (NNW) and velocity (>45 cm/sec; Hickey, in press) enabled 
transport of the entire particle spectrum from QC1 to QC2 midwater 
trap. The size distributions from the other sample intervals indicate 
that the volumetrically small (<5% of the total), coarse tail (from 90 
to 140 pm) of the QC1 distributions is absent at the QC2 midwater 
trap which gives rise to slightly different factor scores (Table 3). 
Transport to QC3, in,the canyon head, effects further particle 
size changes. While small particles (<13 urn) are always 
volumetrically the most important at QC3 there is a subtle but 
significant shift in the particle size distributions with depth (Table 
3 and Figure 7). While sediment collected in the upper trap at 1044 m 
depth is not significantly different from sediment in the mid-level 
trap (1154 m)'i the upper trap is significantly different (99.9$ level) 
from the near-bottom trap (1237 m). The QC3 mid-level trap particle 
32 
size distributions are significantly different (97,556 level) from the 
QC3 near-bottom trap Size distributions. Factor scores indicate that 
small particles (<13 urn) become slightly less important with depth at 
QC3 while the average volume percent of particles >16 um changes from 
15.02 ± 3.46 at 1044 m depth to 15.71 ±3.72 at 1154 m depth to 18.11 ± 
1.97 at 1237 m (near-bottom). 
This gradual but significant change in particle size 
distributions between the three QC3 traps complicates Baker and 
Hickey's (in press) conclusion that the INL is the immediate source of 
SPM collected in the canyon (moorings QC2, QC3 and QC4). If that 
hypothesis is correct the data from QC3 imply that INL derived 
sediment either 1) meets increasing turbulence with depth such that 
larger particles are suspended longer near bottom and thus subject to 
a higher rate of sampling than at lesser depths, or 2) sediment 
continues to undergo slight net downcanyon transport between the INL 
and canyon floor which leads jto the collection of slightly coarser 
sediment near-bottom that would be typical of INL sediment landward of 
the mooring rather than of INL SPM from directly above the mooring. 
There is, however, no hydrologic evidence for net downcanyon 
displacement during the trap deployment period (Baker and Hickey, in 
press). 
The trap on mooring QC4 collected the finest particles of all of 
the sediment traps deployed for this study (Table 3). While the 
disparity in coarser particles (>1B ym) is not as dramatic between QC3 
and QC4 as it is between QC2 and QC3, the difference is significant 
and measurable (Figure 7 and Table 3). The average volume percent of 
'' 33 
particles >1B um decreases from 18.11% ± 1.57% at the near bottom QC3 
trap to 13.56% ± 2.94% at QC4 near bottom. 
If fine particle transport is selective within the INL, as 
suggested previously by (bottle cast) SPM distribution, then Figure 8 
implies that QC1 and QC2 collected coarse sediment near a shelf 
source, while QTJ7, QC3, and QC4 sampled significantly different 
(Figure 7) and increasingly distal accumulation. The position of QC7 
in this sequence makes no sense if transport is doujncanyon from QC1 to 
Q.C4. Instead, the data imply that sediments accumulating in the canyon 
are derived from different shelf sources. QC1 and QC2 apparently 
derived sediment locally from the MSSD. QC7 probably received 
sediment from the shelf farther south, which was then transported 
north-northwesterly with the regional flow (Hickey, in press). QC3 
and QC4 lie at significantly greater depths and distances from the 
shelf break (Figure 1). If winter flow within the INL is uniformly 
north-northwesterly (Hickey, in  press), QC3 would draw on essentially 
the same source as QC2, while QC4 might be related to QC7. In each 
case, however, additional transport has resulted in selective loss of 
the >16 ym fraction. 
The dramatic loss of coarser particles (>1B ym) from QC2 (average 
volume percent = 42.16) to QTJ3 (average volume percent = 16.22) 
demonstrates the inability of any transport process currently active 
in Quinault Canyon to carry significant amounts of coarser particles 
seaward of the upper canyon (QC2). Even during the interval 5 storm 
particle sizes do not change appreciably at QC3 and QC4 (modal 




(Agp/   Ul/fa)    3XVH   M0IXyifI3Wia3S   'IYXOX 
->   n    o 




^ >- o 
TO X) X) 
GD i 
^  (/) M 
Q) ro 
0)   N Q) 




c ro >N 
O TD c 
•H    O ro 
-P   E u 
ro i 
-P T> c 
c c • H 
Q)   tO 
E (H 
• H^^ o ■D   W <+- 
QJ cn 
in tu in 
M i—r 
r-i a ro 
ro ^ • 
-P   c M in 
O --H (D a 
i— -P to 
•» C (-( 
>^ ■H -P 
• •    Q) 
CD _¥ ai-p 
U c c 
0) -H •H QJ 
M X .-H E 
D Q. •H 
anD E X) 
•H   c ro a) 














o o  o 
O    :0 
(mrt)   3C0W    • 
^ 
35 
MICRODEX CORRECTION GUIDE (M-9) 
CORRECTION 
The preceding document has been re- 
photographed to assure legibility and 











Figure 9:  Total sedimentation rate (Baker 
and Hickey, in press) and modal sizes by 
sampling intervals for in-canyon near-bottom 
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■ TOTAL. SEDIMENTATION RATE (g/m /day) 
peaks in the sedimentation rates (Baker and Hickey, in press). In 
contrast, particle size distributions from QC1 and QC2 change 
dramatically, apparently in response to the shelf hydrologic 
conditions. During three out of four sampling intervals (intervals 1, 
3, and 5), when shelf edge near-bottom current velocities exceeded >30 
cm/sec (intervals 1, 3, 4, and 5), QC1 modal diameters increase one 
standard deviation (7 urn) or more above the mean modal diameter for 
all 10 sampling intervals (17 ym; Figure 9). At the QC2 mid-water 
trap, only sampling intervals 1 and 5 have size distributions that 
reflect high energy shelf conditions, with modal values (>22 ym) and 
coarse particle (>32 ym) volume percentages appreciably above the 
background (>1B% versus 5%).  The physical location of QC2 near-bottom 
trap (450 m) seems to preclude a straight-forward relationship between 
shelf hydrology and particle size distributions since large particles 
continue to dominate the particle size distributions during intervals 
6-10 despite mild conditions as previously discussed* 
4.3  Differences Between Bottle Cast and Sediment Trap Results 
It is apparent that important differences exist between the 
particle size distribution patterns delineated by bottle cast results 
and patterns indicated by sediment trap results. Bottle cast results 
imply that larger particles (>30ym) become volumetrically important 
offshore/downcanyon while sediment trap results show a downcanyon 
fining of SPM. This apparent contradiction may be the result, in 
part, of different sample treatments. SPM samples collected during 
the cruises were not treated with hydrogen peroxide as were the 
36 
sediment trap samples. Thus, large (>30 urn) organic particles in the 
cruise samples make significant contributions to the particle size 
distributions as one moves offshore and the terrigenous sediment 
contribution decreases. Further, bottle casts do not adequately 
sample rare particles (Gardner, 1977; McCave, 1975). 
4.4 Size Distributions of Quinault Canyon Bottom Sediment 
Size analysis of the particles from the sediment-water interface 
collected with box cores revealed no obvious areal pattern in size 
distributions and no apparent relationship between accumulation rate 
and size distribution (Figure 10). There does appear to be an inverse 
relationship between accumulation rate and distance downcanyon 
(Thorbjarnarson, 1983), but no consistent difference between particle 
size distributions from channel and nonchannel sample sites. 
The lack of a recognizable areal distribution in particle size 
may be misleading. Bottom particle size distributions are relatively 
uniform.  nodal diameters range from 2-11 urn (mean = 5.08 urn, 
standard deviation = 2.68 ym) except for two cores, C37 and C42, which 
unexpectedly and unaccountably contain sand. Factor scores and modal 
diameters from the box cores resemble those from QC4 (Table 4). This 
similarity suggests that the average sediment accumulating on the 
canyon floor is most like the SPM collected during fall and early 
winter months in the canyon neck (QC4). It may be that somewhat 
larger particles collected at QC3 (average modal diameter 9.65 ±1.13 
ym near-bottom, 1237 m depth) are only typical of the winter period or 
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Figure 10: Canyon floor sediment accumulation rates (from Thorbjarnarson, 
1983) and Q-mode normalized varimax factor scores. 
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Table 4: Average Q-mode factor scores and modal diameters for 
cores (excluding C37 and C42) and QC4 sediment trap. The factor 



















.21  .05 
5.08 ± 2.68 urn 
5.34 ± 0.53 Mm 
39 
the canyon floor. 
The coarse sediment found in the shelf break and upper canyon 
sediment traps is not manifest in upper canyon floor samples. It 
would appear that sand is introduced infrequently into the upper 
canyon, perhaps only during major storms, and becomes volumetrically 
insignificant as it is mixed and diluted, with the finer sediments (<30 
ym) typical of less vigorous conditions. 
40 
r 5. Conclusions 
1) Size analysis results from bottle cast sampling of SPM indicate 
that the shelf BNL is the parent of the INL observed over Quinault 
Canyon and that both nepheloid layers are dominated by particles <16 
ym in diameter. Size distributions from the canyon BNL reveal no 
consistent areal.pattern over the short interval typical of bottle 
cast sampling. 
v-J,'  - 
2) Sediment collected by traps in the canyon landward of the 500 m 
isobath is poorly sorted and significantly coarser than sediment 
collected seaward of the 1000 m isobath which is well sorted and 
composed almost exclusively of fine silt (2-32 ym). Transport,, 
mechanisms active during the sampling interval were unable to move 
significant amounts of coarser sediment (>32 ym) to the QC3 mooring. 
3) Analysis of the particle size distributions and the regional 
hydrology suggest that sediment is not advected downcanyon. Instead 
SPM is transported in north-northwesterly direction over both the 
slope and shelf. The source of particles collected in the canyon neck 
is probably the open slope south of Quinault Canyon while sediment 
collepted in the upper canyon is probably derived from the MSSD. 
4) The fundamental similarity between particle size distributions in 
sediment traps at moorings with 2 or more traps generally supports the 
conclusion that the IIML provides most of the sediment to Quinault 
Canyon. However, small changes between size distributions of midwater 
and near^bottom traps suggests that either near-bottom turbulence 
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suspends larger particles longer or horizontal seaward transport of 
INL derived sediment in the intervening water column adds more coarse 
, -«      .     . 
particles (>16 um) to. the near-bottom trap than are found in the 
mid-water trap(s). 
5) Storm-induced changes in particle size distributions are found 
only in the QC1, QC2, and QC7 trap size distributions and are thus 
limited to within =3 km of the shelf break. This result stands in 
contrast to storm induced changes in sedimentation rate which are 
fbund at least 20 km downcanyon. 
6) Size analysis of canyon floor sediment reveals relatively uniform 
particle size distributions that do not change consistently with 
respect to water depth, distance downcanyon, or recent (<100 yr) 
accumulation rate. It appears that transients in particle size 
distribution, such as those produced by storms, are effectively erased 
by biogenic mixing on the ocean floor. 
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APPENDIX A 
Bottle cast SPM sample identification numbers, collection depth, 
latitude, and longitude for all samples collected during the cruises. 
The numeric portion of the ID suffix denotes the CTD station number 





































Depth (m) Latitude Lonqitude 
1300. 47°22.26' 124°54.26' 
63. 47°12.8' 124°48.7' 
144. n n 
273. 47°17.01' 124°50.51' 
498. 47°19.61' 124°51.96' 
798. n II 
958. 47°21.85' 124°52.91' 
1259. n II 
778. 47°25.4' 124°54.5' 
1077. ii it 
363. 47°29.8' 124°56.6' 
179. 47°34.7' 124°59.5' 
180. 47°07.38' 124°57.69' 
478. 47°07.34' 125o00.06' 
699. n ti 
364. 47°07.2' 125°03.2' 
951. II ti 
1259. n II 
401. 47°07.6' 125o15.10' 
1252. II II 
1550. ti II 
1205. 47°07.6' 125°20.5' 
159B. n it 
1306. 47°20.4' 125°09.2' 
1609. II II 
1098. 47°21.9' 124°59.5' 
139B. n n 
946. 47°22.2' 124°53.5' 
1244. n n 
120. 47°22~9' 124°49.29' 
585. II it t 
877. it n 
47 
Collection 
Sample Identification Depth    (m) Latitude Lonqitude 
October 1980 (cont.) 
1080.38A 200. 47°23.2B' .   124°48.66' 
10B0.3BB 602. n tt 
1080.39A 180. 47°23.5' 124°47.27' 
1080.39B 280. n II 
1080.39C 401. it it 
10B0.40A 80. 47°23.81' 124°45.9' 
1080.40B 137. ii II 
1080.40C 151. 1! n 
1080.41 A 108. 47°24.05' 124°44.57' 
1080.56A 175. 47°20.53' 124°48.24' 
1080.56B 500. it II 
1080.56C 645. n n 
1080.57A 132. 47°18.14' 124°47.55* 
January 1981 
181.1 107. 47°07.3' 124°49.1' 
181.3A 85. 47°07.3' 124°45.6' 
181.3B 147. "                 > it 
181.5A 80. 47°07.2' 124°57.6' 
1B1.5B 105. n n 
181.5C 174. ti ti 
181.7A 83. 47°07.1' 124°59.7' 
181.7B 177. II n 
181.70 ,567. ti n 
181.9A 108. 47°07.3' 125°03.3' 
1B1.9B 1226. II n 
181.11A 85. 47°07.3' 125°15.0' 
181.11B 1482. II n 
181.12A 31. 47°26.5' 124°30.7' 
1B1.13A 61. 47°25.6' 124°36.2' 
181.14A 96. 47°24.6' 124°41.9' 
1B1.15A 32. 47°23.8' 124°44.5' 
181.15B 65. II ti 































































47 "20 .3' 
47 °17 .6' 
























125 °11 .3' 
125 °15 .6' 















202. 47°25.39' 125°11<81» 
.665. tt II 
1497. 47°22.5' 125°09.9' 
1638. 47o20.59' 125°09.16' 
103. 47°06.62' 124°08.88' 
123. II it 
130. 47°07.34' 124°56.6* 
150. it tt 
181. 47°07.3' 125°00.0' 
472. ti it 
181. 47°07.4' 125°03.25' 
1042. it tt 




Sample Identification Depth    (m) Latitude Lonqitude 
October 19B1   (cont.) 
1081.21A 100. 47°12.5' 124°48.6' 
1081.21B 120. ti II 
1081.21C 142. it II 
1081.23A 140. 47°16.8' 124°50.48' 
1081.23B 187.     , it it 
1081.27A 400. 47°20.3' 124°52.12' 
1081.29A 1101. 47°22.6' 124°64.3' 









1081.31B 1135. n ti 
1081.34A 135. 47°29.84' . 124D56.83' 
1081.34B 269. II II 
1081.37A 85. 47°34.63' 124°58.61' 
1081.37B 1B5. II it 
1081.38A 867. 47°22.3' 124°51.49' 
1081.38B 1140. n ii 
1081.41A 50. 47°25.9' 124°36.5' 
1081.41B 65. n it 
1081.43A 88. 47°24.24' 124°44;37' 
1081.43B 116. II ii 
1081.4BA 397. 47°23.42' 124°48.3' 
1081.46B 644. ii n 
10B1.50A 1450. 47°21.B9' 124°59.54' 
1081.51A 15B6. 47°21.7' 125°05.3' 
1081.7B 1330. 47°20.55' 125°09.19' 
1081.7C 1610. 47°20.83' 125°09.54' 
1081 .1BC 694. 47°07.8' 125°00.31' 
1081.52A 1762. 47°17.7' 125015.ft' 
1081.55A 71. 47°18.13 124D45.B6' 
1081.55B 241. n ti 
'1081.56A 151. 47°19.7' 124°47.2' 
10B1.5BB 611. II ii 
50 
Collection 
Sample Identification Depth    (m) Latitude Lonqitude 
January 1982 
182.1A 131. 47°07.4' 124°49.3' 
182.AA 119. 47°07.4' 124°56.5' 
182.4B 168. ii n 
182.7A 155. 47°07.6' 125°00.0' 
182.7B •     815. n II 
182.10A 1427. 47°07.4' 125°05.6' 
182.12A 64. 47°25.8' 124°36.4' 
182.15A 131. 47°23.7' 124°46.0' 
182.18A 519. 47°22.9' 124°49.6' 
182.18B 819. II n 
182.21A 1363. 47°22.5' 124°55.6' 
182.23A 1568. 47°21.0' 125°05.3' 
182.24A 1431. 47°18.0' 125015.2! 
182.25A 175. 47°20.7'    . "  125°08.5' 
182.25B 1638. II ti 
182.2BA 148. 47°14.3' 124°49.7' 
182.29A 226. . 47°18.1' 124°51.4" 
182.30A 604. 47°19.0' 124°51.7' 
182.32A 1226. 47°21.8' -124°53,0' 
182.33A 104. 47°23.8' 124°53.9' 
182.33B 1227. it it 
182.3BA 202. 47°27.3' 124°55.5' 
182.36B 792. II ti 
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APPENDIX B 
This appendix presents all size analysis data, used for .this 
investigation classed in fifty size groups. The size class ranges are 
given on page 53. The following pages list the volume frequency percent 
data such that the volume percent in each class is given sequentially 
from left to right, top to bottom for each sample, such that volume 
percents for size classes 1-8 are given in row 1, row 2 lists the 
percents for size classes 9-16, and so on. Each sample is identified by 
2 alpha numeric characters preceding the data. The bottle cast 
collected SPM is identified by "cruise date.station number" followed by- 
"cruise date.CTD". The sediment trap collected SPM is identified by 
"QC(mooring number)T(trap number).C(interval number)" followed by 
"QC(mooring number).T(trap number)". The mooring locations and numbers 
are shown in-Figure 1 (page 3) and mooring trap depths are given in 
Table 3 (page 27). The box core data is preceded by "CORE.(core 
number)" followed by "CORES.ALL". The core collection points are shown 
in Figure 3 (page 13). 
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SIZE CLASS INTERVALS 
(in microns) 
Class Size Interval Class Size Interval 
1 1.98-2.01 26 20.21-22.25 
2 2.01-2.22 27 22.25-24.50 
3 2.22-2.44 28 24.50-26.97 
4 2.44-2.68 29 26.97-29.69 
5 2.68-2.95 30 29.69-32.69 
6 2.95-3.25 31 32.69-35.99 
7 3.25-3.58 32 35.99-39.62 
8 3.58-3.94 33 39.62-43.62 
9 3.94-4.34 34 43.62-48.03 
10 4.34-4.78 35 48.03-52.87 
11 4.78-5.26 36 52.87-58.21 
12 5.26-5.79 37 58.21-64.09 
13 5.79-6.37 38 64.09-70.56 
14 6.37-7.02 39 70.56-77.68 
15 7.02-7.73 40 77.68-85.52 
1B 7.73-8.51 41 85.52-94.15 
17 8.51-9.36 42 94.15-103.66 
18 9.36-10.31 43 103.66-114.12 
19 10.31-11.35 44 114.12-125.64 
20 11.35-12.50 45 125.64-138.33 
21 12.50-13.76 46 138.33-152.29 
22 13.76-15.15 47 152.29-167.66 
23 15.15-16.67 48 167.66-184.59 
24 16.67-18.36 49 184.59-203.22 
25 18.36-20.21 50 203.22-223.73 
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1 on 1 . t a   DC TR1.CT0 
O.oonoo 0.00000 0.92112 1.3HP98 1.670 94 1.92537 1.99771 1.82171- 
2.4196} 2.05062 2.01106 2.45950 2.79 V53 2.33111 2.32471 2.39179 
2.45782 2.16852 2.13822 2.06185 7.05730 2.03261 1.62151 1 .71597 
t .65577 1.58943 2,19665 2.21181 7.50731 2.12700 2.26012 3.61317 
4.94597 5.^5695 5.47617 7.32965 8.79O40 4.74926 0.00000 O.OOOOO 
o.oonoo O.ODOOO 0.00300 0.00000 0.00000 0.00000 O.OOOOO 0.00000 
O.OOOOO 0.00000 
1081.1*   DC T8i.:ro 
o.ooooo 0.00000 0.11397 0.50093 0.60SOO 0.70554 0.67379 0.57175 
0.64029 0.69113 0.73024 0.75493 0.82549 0.77610 0.93783 0.85171 
0.85018 0.79726 0.82901 0.88193 n.80608 0.78492 0.KM45 0.770P0 
0.71081 0.89957 1.15356 1.74622 1.83970 2.01437 2.41472 4.42729 
5.51910 7.96028 13.93269 19.22602 9.18792 13.10368 0.00000 0.00000 
O.oonoo 0,00005 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
toai.s*  o: :T8I.:TO 
0,00000 0.00000 1.00027 1.65282 1.95957 2.34539 2.16063 2.15796 
2,47876 2.54925 2.62165 2.74073 7.60185 2.33491 2.29156 2.90459 
2,16343 2.25774 2.30442 2.49876 7.65785 2.81123 2.37206 2.44160 
2.18*20 2.06627 2.29442 1.77762 1.39132 t.31654 1.67664 1.96624 
2.00744 2.67500 3.64954. 6.27786 7.11099 12.07997 0.00000 0.00000 
O.OOOOO 0.00000 0.00000 0.00000 n.noooo 0.00000 0.00000 0.00.000 
0.00000 0.00000 
1081.7*   OC :T8I.;TD 
0.00000 1.79831 2.53582 3.04819 1.53325 3.97271 4.26712 3.94425 
4.90U3 5.27586 5.36976 5.79741 5.90160 5.27207 4.R4928 4.1689? 
4.25688 4.22658 3.62842 3.3 9496 3.78954 2.95915 2.04180 2.03900 
I.R6937 1.55613 1.31390 1.11266 O.OO502 0.96072 0.36726 0.47936 
0.47140 0.18822 0.21575 0.02667 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 0,00000 0.00000 0.00000 o.oonoo 0.00000 0.00000 
0,00000 0.00000 t 
1081.7B   OCTBl.CTO 
0,00000 0.00000 0.55373 0.69621 0.9OP31 0.90690 0.98523 0.97703 
1.12299 1.18579 1.22968 1.28911 1.25399 1.17769 1.23238 1.21171 
1.27020 1.38162 1.51127 1.80097 1.89403 2.13793 1.99690 2.75379 
2.91745 3.02322 3.10358 3,34668 1.50335 3.8 4909 3.96051 5.41736 
6.14627 6.12275 5.31107 7,54827 11.17519 5.022O5 0.00000 0.00000 
0,00000 0.00000 0.00000 0,00000 O.OOOOO 0.00000 0.00000 0.00000 
o.oonoo 0.00000 
1081.7C   0CT81.CT0 * 
0,00000 0.00000 0.93778 1.17111 1.14089 1.50503 1.57784 1 .45031 
1.71221 1.73193 1.79020 1.87273 1.91756 l.°2 302 1,91779 1.44500 
1,82003 1.93469 2.05820 2.42872 7.60927 3.02494 2.52326 3.00327 
2.56108 3.30937 3.00040 2.83626 2.21780 2.05578 3.15006 3.90559 
5.0*532 4.75284 5.73125 8.40176 8.20704 2.96057 0.00000 O.OOOOO 
O.ooooo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
O.OOOOO 0.00000 
1081.12A y, CT81.CTD 
0.00000 0.78986 1.17593 1.45188 1.64175 1.89998 1,93162 1.75504 
2.09744 2.29807 1.91074 1?94175 1.90084 1.84301 1.86200 1.66454 
1.70314 1.81933 1.'71770 1.74681 1.80884 1.80251 1.57793 2.02909 
1.89618 1.90061 1.83732 1.96390 1.70751 2.36896 3.09237 3.68603 
4.55S01 6.69992 7.74231 8.71571 5.90R66 7.41393 0.00000 O.OOOOO 
o.ooooo 0.00000 0.00000 0.00000 O.OOOOO 0.00000 O.OOOOO 0.00000 
o.oonoo 0.00000 
10P1.12B  0 CTRl.CTD 
0.00000 2.05874 2.97443 3.46604 1.90023 4.15732 4.12645 3'.»0857 
4.4niu 4.65910 4.53126 4.38139 4.49130 4.44014 3.98751 3.470S2 
3.77671 3.01553 2.78239 3.06853 1.09077 2.925 16 7.39103 2.665P8 
54 
7.MM9 2.61735 2.00332 1.96995 1.47584 1.10016 1.13692 0.S1170 
0.56461 0.53908 0.13527 0,72597 l/l't'S 0.00000 0.0'OOno O.ooooo 
o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo o.ooono o.ooooo o.ooooo 
0.00000 0.00000 
1081.15*      DCTfll.CrD 
0.00000 2.39160 8.96572 10.64843 LI . 1 **">3S " 10.80654 9.44322 6.59671 
6.37150 5.07274 4.06800 3.08797 7.44*53 2.U266 1.75ROO 1.45748 
1.73425 1.06555 0.93098 0.81172 0.71*20 0.60614 0.42214 0.4*745 
0.43940 0.41037 0.37114 0.44293 0.11*125 0.30287 9.2*285 0.28718 
0.45039 0.43979 0.19655 0.56416 0.4O111 2.53990 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000    .   O.ooooo 
0.00000 0.00000 
io»i.i5* iCTai.cro 
0.00000 0.86900 3.41438 3.98332 4.21752 4.17592 4.2*8869 3.74789 
4.21770 4.38114 4.84825 4,96278 4.94561 4.77620 4.88879 4.96278. 
4.58042 4.40269 3.72310 2.84119 2.4O430 2.20674 1.63974 1.55053 
1.44484 1.13409 0.96317 0.96707 0.79<>87 0;.4087t 0.53230 0.79473 
0.69732 0.94565 2.36960 2.42802 0.4S565 0.00000 0.00000 0.00000 
O.OOOOO 0.00000 0.00000 0,00000 O.OOOOO 0.00000 0.00000 0.00000 
O.OOOOO 0.00000 
1081.18*  OCTBl.CTD 
0.00000 3.16840 11.44512 U.5799Q 10.71446 9.18999 7.873^3 5.60530 
5.25688 4.17821 3.49219 2.89049 7.29921 2.35262 1.95036 1.66369 
1.S4184 1.19591 0.95306 0,92385 0.7*658 0.73065 0.62133 0.65930 
0.59921 0.49614 0.37847 0.30253 0.49530 0.38318 0.34718 0.36904 
0.51742 0,69769 0.83790 0.52494 1.7*676 1.23907 0.00000 O.ooooo 
0.00000 0.00000 0.00000 0.00000 O.OOOOO 0.00000 0.00000 O.OOOOO 
0.00000 0.00000 
1081.188 ocrat.:ro 
0.00000 1.97242 2.98048 3.48262 3.74054 3.87292 3.45990 3.09701 
3.54156 3.009O9 2.85417 2.31522 1.00493 1.79546 1.90376 7.04711 
2.11566 2.30679 2.59155 2.76506 3.01884 3.27385 2.91703 3.25427 
2.62954 2.63032 2,80093 2.44937 1.78684 1.76197 1,26591 1.50O33 
1.01719 1.74552 4.37741 5.33682 1.24954 2.30914 0.00000 O.OOOOO 
0.00000 0.00000 0.00000 0.00000 0,00000 0.00000 ' 0.00000 O.OOOOO 
0.00000 0.00000 
1081.ier O:T8I.:TO 
0.00000 0.00000 1.05125 1.30879 1.50422 1.65107 1.68826 1.58114 
t.82501   1.85236 1,89053 1.94865 1.94780 1,69852 1.84495 1.67298 
1.59197   1.79310 1 1.96233 2.06489 ?.M»21 2,11959 1,82501 2.30989 
2,22841   2.22101 2.11218 1.94751 1.71O03 2.76696 3.46598 4.11325 
6.14724   5.85051 7.48009 7.50231 7.47425 5.84197 0.00000 0.00000 
0.00000   0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000   0.00000 
1081.20* o:T8i.:ro 
0.00000   1.31224 2,12817 2.57157 2.9S445 3.18846 3.35876 3.01Q9H 
3.55218   3.43312 3.50109 4.03678 4.0?629 4.00378 3.81387 3.99552 
4.100*64   4.32462 4.24023 .3,88107 3.59077 3.72993 2.94365 3.30539 
2,67998   2.32950 2.08377 1.99751 1.55036 1.43465 1.13145 0.72972 
0.69167   0.90306 2.30608 2.79661 o.55.409 O.ooooo 0.00000 0.00000 
0.00000  0.00000 0.00000 0.00000 0.00000 0.00000 0.00,000 0.00000 
0.00000   0.00000 
1081.208  0CT8l.:TD 
0.00000   1.60700 2.60077 2.83945 3.33494 3.56924 3.41523 2.83567 
1.56147   3.57492 3.8B004 3.76209 3.«?724 4.10298 3.77166 3.49014 
3.49931   3.26700 3.04087 2.98688 2.«6535 2.79861 1.82596 1.7761S 
1.87617   1.72156 1.34621 1.57592 0.90*69 0.37296 0.33571 1.19340 
2.61492   4.42633 5.37946 5.29120 0.87741 0.00000 0.00000 O.OOOOO 
0.00000   0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000   0.00000 
55 
ioni.2oc    ocrsi.rro 
T.OOOOO 3.0B8U 4.81057 5.32172 S.39753 S.39279 5.10776 4.71096 
4.70131 4.5112? 4.13694 3.93999 3.0>n89 3.752U 3.27425 3.51 R n 1 
3.04470 3.54275 3.13798 3.21173 3.41905 3.M7JO 2.45819 2.27474 
1.97725 2.13336 t.69214 1.38772 1.51146 0.R2760 0.31030 0.39258 
0.15981 0.00057 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
1091.?1A    ocm.rro 
0.00000 1.53577 2.61919 3.12812 3.64071 3.9P997 3.85573 3.48693 
3.93561 3.94833 3.87038 3.56682 2.99733 2.99979 2.27137 1.90124 
2.O4702 1.90923 1.90323 1.95782 7.07306 2.17684 1.93452 2.29734 
2.50170 2.81053 2.64149 1.95982 7.10728 1.92197 2.03171 2.39519 
1.71085 2.43979 2.04037 1.01519 7.8*653 7.71279 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
1081.71*     0CT81.:T0 
0.00000 1.29271 2.15132 2.63164 3.06094 3.27079 3.37198 2.98326 
3.73736 3.66084 3.49819 3.33985 3.16512 3.37677 2.76430 2.41216 
2.40556 2.49135 2.92227 3.12537 3.97369- 4.51547 3.73023 4.36160 
4.46429 4.63325 3.93745 3.48958 3.3«!69|l 2.71112 1.36443 0.90614 
0.85546 0.85513 0,65207 0.59841 o.oooOO 0.00000 0.00000 O.OOOOO 
0.00000 0.000.00 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
1091.21" ocTai.cro 
0.00000 0.22512 1.65199 2.05277 7.33380 2.59199 2.70027 2.33950 
2.93777 3.09695 3.14782 3.34927 3.10518 3.26533 3.22051 2.55354 
2.83188 2.97122 3.12499 3.59219 3.94*25 4.09003 3.69653 4.5890? 
4.42367 4.61723 4.12703 3.65581 3.35464 2.5658<V 2.34152 2.91593 
1.49125 0.90417 0.77894 0.74704 0.78414 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0,00000 0.00000 
0.00000 0.00000 
1091.23*  DCTBl.CTO 
0.00000 0.30071 2.29997 3.04936 3.59722 4.12655 4.34164 4.12039 
5.00918 5.06275 4.71026 4.89527 4.07458 3.58646. 3.44925 2.91016 
2.61860 2.35672 2.17211 2.27208 2.47*42 2.53297 2.02952 2.18944 
2.43240 2.48179 2.40173 2.04506 1.74693 1.85407 1.14570 0.62035 
1.79632 1.78955 2.27388 3.59443 1.63919 0.00000 0.00000 0.00000 
0.00000 0.03000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00003 
1081.738  OCm.CTD 
0.00000 0.18076 1.58963 2.16006 2.83032 3.29334 3.64764 3.32483 
4.06880 4.13010 4.19752 4.32790 4.40051 4.37106 4.32198 4.03991 
3.57652 3.81173 3.72654 3.55263 3.21444 2.92978 2.39379 2.90959 
2.97051 2.55640 2.55326 2.22581 2.97366 2.12802 t.81021 1.86429 
1.03530 0.56562 1.62296 0.89455 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
1081.27* ocT8i.:ro 
0.00000 0.00000 0,00000 0,00000 0.00000 0.00000 0.00000 0.00000 
0.00000 1.55410 2.38318 2.69607 2.72354 3.10546 2.83722 3.13224 
1.42898 3.60139 3.73293 4.15332 4.76603 5.42545 4.75950 5.76780 
4.41571 4.94050 4.23609 3.46848 3.30792 2.66413 1.97654 1.66332 
3.07P52 2.99658 2.89080 1.82989 1.87971 4.04959' 0.00000 0.00000 
0.00000 O.OOOOO- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
1081.29*  OCT81.:r0i 
0,00000 1.22698 2.19216 2.41005 7.57S97 3.07212 3.07148 7.66410 
3.47914 3.46691 3.25902 3.24127 3.1S195 .3.68997 3.35845 3.16477 
3.09084 2.94074 3.02079 2.74770 7.74706 7.81033 2.59405 7.B0516 
56 
2.10048 1*90,002 1.96613 1.34932 i ,!?<»<)fl 1.16*67 l. toioi 7.19S59 
1,49402 4.3*526 3.437*6 5.36499 1.11*69 0.00000 o.onnoo o.ooooo 
i.no^oo 0.00000 0.00030 0.00000 o.ooooo 0.00000 o.onnoo n.onnon 
o.ooooo 0.00000 
iOfli.?on o: rTBl.CTO ' 
0.00000 0.59092 1.22649 1.52358 1.67042 1.722*4 2.03131 t.75129 
2.11012 2.05200 1.97083 2.08528 7.11125 2.20M5 1.95216 2.01719 
2.06012 2.12262 2.15671 2.20P66 2.15076 2.29711 1.09790 2.09121 
1.87748 - 1.77926 1.53900 1.61530 1.S9534 2.50412 2.51061 1.11015 
1.61726 4.91083 6.11216 6.13327 9.61062 8,122** 0.00000 o.ooooo 
O.ooooo 0.00000 0.00000 0.00000 o.ooooo .0.00000 0.00000 0.00000 
O.ooooo 0.00000 
1081.?9C o; :T8i.cro 
o.noooo 0.30516 0.61981 0.71692 0.77498 0.90178 0.94695 0.84741 
0.97622 1.00184 1.03184 0.98574 1.06111 0.96744 0.92427 0.91109 
0.95720 1.01281 1.07648 1.12697 1.O6770 1.11869 1.01770 1.2*260 
1.20601 1.32017 1.50312 1.56167 1.85951 2.51057 3.32604 4.67129 
5.86978 ' 7.57122 10.43550 12.59943 18.18601 5.70293 0.00000 O.OOOOO 
0.00000 0.00000 0.00000 0,00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
I081.11A  o: :T8\.:TO 
o.ooooo 0.86951 1.956*0 2.40421 2.57691 2.85855 2.91427 7.66677 
2.96598 3.17934 3.22202 3.16780 1.46299 3.41580 3.60707 3.45195 
1.15656 3.50466 3.61561 3.49512 1.67715 3.68790 2.90925 2.96197 
2.41181 2.38815 2.06233 1.47797 1.71100 1.98552 1.31883 1 .17926 
1,2«97t 1.31230 1.04823 3.80638 1.95853 3.12713 0.00000 o.ooooo 
0.00000 0.00000 o.ooooo 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0,00000 
1081.11*  3^ T81WCT0 
0.00000 1.14134 2.15213 2.57966 7.99S81 3.0999B 3.01255 2.707*6 
1.10538 3.43903 3.03134 3.21259 2.81576 2.82*0* 1.09722 3.3*004 
3.60839 3.82569 4.32358 4.53744 4.98991 4.59900 1.56769 4.05541 
1.56545 3.10412 2.88751 2.56018 1.87671 1.45t77 1.90291 t. 78859 
t.33312 0.79866 0.56446 1.30484 0,69019 0.00000 0.00000 0.00000 
o.noooo 0.00000 0.00000 0.00000 O.OOOOO 0.00000 0.00000 0.00000 
0.00000 0,00000 
1081.34*  DC T81.CT0 
0.00000 1.01725 1.92307 2.17691 2.19938 2.14366 1.96879 1.57560 
1.59046 1.44016 1.21042 0.96982 0.95896 0.86581 0.81609 0.86924 
0.88410 0.89153 0.90067 0.90067 0.9*924 0.97182 0.92296 1.02925 
1.15670 1.33157 1.62761 2.18767 1.21149 3.75126 5.01712 5.75414 
6.57500 9.00726 9.17700 10.29883 7.11508 4.47934 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000° 0.00000 0.00000 
0.00000 0.00000 
1081.34B  DC T81.CTD 
0.00000 2.78853 5.41632 6.04006 5.09083 5.79514 5.26428 1.80938 
3.59725 2.99306 2.27158 1.86288 1.66631 1.58105 1.39517 1.68188 
1.76297 1.91356 2.02361 2.18687 2.19194 2.50978 2.03411 2.41883 
2.26833 2.00913 1.9204* 1.77962 1.59119 1.50884 1.59572 1.79446 
1.82596 2.38996 2.39973 2.91306 2.96701 1.71997 0.00000 0.00000 
0.00000 0.00000 O.POOJJO 0.00000 o.ooooo 0.00000 0.00000 0.00000 
0.00000 0.00000 
1081.37*  DC T81.-TD 
0.00000 1.33689 2.74616 3.31422 1.82024 4.09941 1.26407 1.72456 
4.24231 4.30342 4.19370 1.27425 4.21759 3.16514 1.41005 2.B4971 
2.69570 2.55696 2.39137 2.51591 7.46792 2.45789 1.87239 2.11797 
1.9^393 1.51097 1.78720 1.65310 7.06710 1.50063 1.02501 1.80063 
2.84384 3.40048 3.16128 2.32177 t.45109 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0,00000 0.00000 
57 
|Oqi.37«  OC TBI.CTO 
O.ooooo 1,54831 3.06456 3.620 31 4.00061 4.22975 4.33862 3.3912S 
1.66028 4.43061 4.37811 4.41204 4.77750 1. 18 319 3.73391 3.39068 
3.37691 3.08139 2.78685 2.89523 7. 01693 2.96825 2. 1P585 2.81500 
2.69752 2.56680 2.17922 2.00477 I.66O40 1.44571 0.78369 0.60961 
0.94733 0.47216 0.56864 1.59721 0.63389 0.OOOOO 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.OOOOO ,0.00000 0.00000 0.00000 
O.ooooo 0.00010 
10B1.3BH • o: T81.CTD 
o.nnooo 0.23960 0.57078 0.73661 0.83394 0.95291 0.98175 0.9144S 
1 .07187 1.10552 1.19324 1.20405 1 .15478 1.13603 1.27495 1.25933 
'   1.37782 t.417<>5 ,1.6 3905 1.68591 1.96376 1.96229 1.66789 1.93706 
1.65227 1.34101 1.24010 1.16199 1.56695 1.35414 2.72534 3.5T525 
4.90059 8.23610 8.35506 9.36565 17.79926 13.64177 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.OOOOO 0.OOOOO 0.00000 0.00000 
0.00000 0.00000 
1081.3BB  QC ITBl.CTD 
0.00000 0.28319 1.11708 1.39775 1 .57*23 1.73382 1.77137 1.76949 
2.09710 2.03515 2.05580 2.05580 7.07S76 2.04266 1.91781 1.95254 
1.80610 2.01637 1.91593 1.97413 7.03796 2.11631 1.68782 1.82581 
1 .73951 1.66341 1.75635 2.16093 1 .90995 1.2*797 1.29605 2.40125 
3.41t31 5.08<»74 5.51310 7.57641 13.7Q356 9.30084 0.00000 0.OOOOO 
0.00000 0.00000 0.00000 0.OOOOO 0.00000 0.00000 0.00000 0.00000 
o.oonoo 0.00000 
1081.41A  0CTB1.CTD 
0.00000 0.70156 2.65473 3.26945 3.73958 4.23069 4.53632 4.76627 
5.19009 5.20616 5.46827- 5.79648 5.7*866 4.71212 1.20852 4.29291 
4.35676 3.72130 3.53831 3.21516 7.91796 2.92453 2.79199 7.58071 
2.11057 2.06237 1.67906 1.07267 1.08975 1.05213 0.47401 0,55901 
0.64869 0.21392 .0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 o.ooooo 0.OOOOO 0.00000 0.00000 
0.00000 0.00000 , ._, 
1081.419  0CT81.CT0 
o.nnnoo 0.44508 1.61252 2.07417 7.40919 2.75995 2.93879 2.75175 
3.47763 3.58923 3.85663 4.15229 3.94831 3.86460 3.78954 3.67156 
3.17387 3.15164 3.29120 3.33940 3.37726 3.49965 3.04070 3.26720 
3.02661 2.99712 3.29824 2.74552 1.96301 1.86483 1.44573 1.44991 
0,99713 1.46136 1.53940 1.28527 4.51615 0.OOOOO 0.00000 0.00000 
0.00000 o.ooooo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0,00000 0.00000 
IOBI.43» o: :T8I.:TD 
0.00000 0.31979 2.30665 2.96195 3.47633 4.04093 4.23895 4.06189 
5.09570 4.86986 4.73527 4.64854 4.S8B65 4.35839 4.17163 4.39312 
3.94807 3.52836 3.69657 3.47199 3.71915 3.14353 2.60964 3.03477 
2.45589 2.23240 2.13122 1.83293 1.2177* 1.23562 0.98694 0.76262 
0.35014 1.11295 0.48493 0.00000 0.OOOOO 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.OOOOO 
0,00000 0.00000 
1081.43«  0! :T8I.CTO 
0.00000 0.24171 1.92330 2.46075 7.9-5704 3.45635 3.65009 3.48445 
4.74638 4.25896 4.43991 4.65469 4.71775 4.54011 3.79826 3.76430 
3.92087 3.72165 3.40219 3.36853 3.03482 3.06309 2.79312 2.96089 
2.33730 1.84819 2.04591 2.02149 1.9B302 2.36523 1.17475 1.15619 
0.5*529 0.39761 0.95326 2.68907 1.67739 0.OOOOO 0.00000 0.00000 
0.00000 0.00000 0.00000 0,00000 0.OOOOO 0.00000 0.ooooo 0.00000 
0.00000 0.OOOQO 
1091.46H  0 CT81,:TO 
0.00000 0.19903 1.51798 1.94802 7.74117 2.55188 2.58024 2.20244 
2.65094 2.77569 2.63293 2.96300 7.89366 2,69417 2.55818 2.56133 






1081.4fin    nCTRi.crr) 
O.nooOO   0.00000 
■2.61141 
1.n9793 





2.1 2"M9 2.10652 
5.07908 4.75476 









































































































































































































































































































































































































































































































































































































































































































































































1.1*207 4.H046 ?."7059 2.74522 ?.fiftH9 2.29390 t.5Sil« l.OSflfiq 
o.JSioi 0.00000 0.00000 O.ooooo o.ooooo o.ooooo o.ooooo o.ooooo 
o.ooooo 0.00000 O.aoooo O.ooooo o.ooooo O.,ooooo o.ooooo o.ooooo 
n.onooo 0.00000 
O.OOOOO '" 0.00000- 0.06550 1.62122 1.BS779 2.0B322 2.23619 2.02241 
2.S7065 2,«2862 2.9*163 1.14930 3.59511 3.639*6 3.93371 4.01556 
4.35728 4.76306 5.021<>8 5.04130 5.77999 5.45836 4.19095 4.90151 
1.74069 4.29876 3.83255 3.38375 7.7BB08 1.93922 1.2<H47 0.46697 
0.19142 0.31208 0.00402 0.00000 O.ooooo O.OOOOO 0.00000 O.ooooo 
O.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 O.nonoO O.ooooo 
0.00000 0.00000 
0~2r9   C9      0**2   T8 
0.51181 1.48401 1.79923, 1.53311 1.95R63 1.70441 2.13341 1.87256 
2.34854 2.59149 2.29102 2.87826 9.57843 3.169BB 2,90123 3.62IR5 
3.29525 4.09025 3.79484 4.80413 5.01778 4.23522 5.14948 4.2*958 
4.95520 3.92000 4.46257 3.38965 3.47147 2.78B08 1.767B3 1.56155 
0.97094 0.55395 0.32491 0.23620 0.32049 1.00107 0.27371 O.OOCJOO 
0.00000 0.00000 0.00000 0.00000 0.00000 .0.00000 0.00000 0.00000 
O.OOnoO 0.30000 
0C21"q.C10 3C2.T9 
0.00000 0.00000 0.00000 1.64716 1.92203 2.32106 2.17R97 2.3192» 
2.74357 2.61617 2.73835 3.32384 3.7*935 3.52368 4.34*175 3.71502 
4.07H98 4.82515 4.77083 4.97344 5.B0379 5.25299 5.17132 5.48225 
4.60*39 4.09252 1.21536 3.06984 ?.3<M5B 2.22661 1.28B43 0.74226 
0.35612 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0,00000 
10B0.1*   DCT80.CTD 
0.00000 0.15550 0.41213 0.34386 O.649B0 0.81036 0.97470 0.714*2 
1.21617 1.29202 1.29581 1.14916 0.70790 1.07458 1.05814 0.917B1 
0.54108 0.80404 0.84449 0.85081 0.0*719 0.61199 0.99493 1.09354 
1.23387 0.96585 1.88240 2.99364 4.90259 6.12470 4.96075 9.75*62 
12.58012 11.42084 5.84822 7.70281 9.92908 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 O.OOOOO 0.00000 0.00000 0.00000 
0.00000 0.00000 
1090.?A     ocTfo.rro 
1.30904 1.24883 1.82113 1.56154 2.84276 3.35433 3.82593 2.79204 
4.31879 4.25908 4.01569 3.71562 7.42732 3.61543 3.24706 3.01935 
2.14548 3.43833 3.44238 3.30677 1.21063 2.08476 2.90803 2.516R9 
2.10754 1.37128 2.04175 2.24870 2.56597 2.44048 1.46439 2.48349 
3.70506 3.44541 2.49513 3.62859 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
1090.2B   0CT80.CTD 
1.11663^^1^07570 1.61408 1.46086 2.80155 3.53619 1.32538 3.33573 
5.53069 5.94838 6.28316 6.43480 4.23750 6.05280 5.42627 4.B1600 
3.00fT95 4.37103 4.15904 3.79172 3.SB<Uq 2.36550 3.36197 2.93641 
2.49773 1.40943 1.62248 0.97391 0.60764 0.61761 0.42136 0.29336 
o.onnoo 0.00000 0.00000 0.00000 0.00000 o.ooooo o.ooooo 0.00009 
o.ooooo 0.00000 0.00000 o.oonoo 0,00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
1080.5A   OCTBO.CTO 
0.71154 0.63040 0.94560 0.B4574 1.63686 2.12683 2.66A29 2.06129 
3.42665 3.77774 4.11790 4.31764 2.8B087 4.31451 4.23962 4.12259 
2.6B545 3.94002 3.83391 3.57488 3.24096 1.9B951 2.73539 2.40146 
2.11591 1.31230 1.81319. 1.54480 1.47933 1.80227 1.58069 2.74943 
2.31720 2.38118 3.45941 10.25965 O.OOOOO 0.00000 0.00000 0,00000 







































































































































































































































































































































































































2.45767 1.17*05 1.11513 0.63834 O.«;RSO3 0.67896 0.22^52 0.41990 
o.noooo 0.00000 0.00000 0.00000 n.onnoo O.OnoOO o.ooooo o.oonoo 
o.noooo 0.00000 0.00000 0.00000 0.00000 o.ooooo 0.00000 0.00000 
o.noooo 0.00000 
1097.22*  DC TBO.:TD 
o.noooo 0.05159 1.9225B 1.71621 3.22453 3.80723 1.31C60 3.05155 
4.65092 4.51298 1.41723 3.94835 7.73661 2.74654 2.14868 1.84367 
1.1*235 1.63123 1.42942 1.20484 1.OS916 0.69650 1.0R648 1.09R62 
1.03944 0.52215 0.81182 0.96»64 1.69952 2.66764. 7.56901 5.44301 
6.10006 6.26091 6.53708 11.21379 n.10000 o.ooooo7 0.00000 O.OOOOO 
0.00000 0.00000 0.00000 0,00000 0.00000 0.00000 0.00000 o.ooooo 
o.noooo 0.00000 
IORO.74» nz T80.:TD 
o.onooo 0.03273 1.22341 1.05224 7.07361 2.52325 2.95743 2.1901S 
3.577 41 3.83445 3.94902 3.87007 2.58775 3.95575 3.77380 3.540R3 
2.37596 3.65694 3.59955 3.49654 3.53601 2.39040 3.53890 3.75779 
2.R1RH0 1.70*95 2.43276 2.36055 7.47R96 2.55598 1.5R943 2.17090 
2.07848 1.61157 0.61613 2.00820 8.61428 o;ooooo 0.00000 0.00000 
o.ooooo 0.00000 0.00000 0.00000 0.00000 '0.00000 0.00000 o.ooooo 
0.00000 0.00000 
1080.24R  o: :T80.:TD 
0.00000 0.00000 1.62833 1.66413 3.19138 4.00055 4.78497 
5.02556' 
3.54464 
5.65152 5.91948 6.27537 6.38592 3,<MS26 5.32985 4.61334 
2.77338 3.84682 3.36985 2.77180 2.40486 1.44670 1.89630 1.597R0 
i.3R9ss 0.98234 1.26929 1.08292 0.90603 0.85970 0.56752 0.94025 
1.32299 1.43775 6.68018 0.75494 • 1.42986 4.43856 0.00000 o.ooooo 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 ' o.ooooo 
o.ooooo 0.00000 
lOBo.?6^ o: :T8O.:TO 
o.noooo 0.00000 1.61173 1.48863 3.17790 3.98793 4.76960 3.46572 
5.36309 5.22947 4.74670 4.59994 2.9*981 3.86920 3.30144 3.19060 
7.14050 3.24142 3.32203 3.45521 3.45565 2.244*3 3,31020 3.19849 
3.00091 1.90175 2.64562 2.26142 1.97359 1.76287 1.02776 1 .4R907 
1.62619 1.80098 1.49213 2.87912 O.OOOOO 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 o.nnooo 0.00000 0.00000 o.oonoo 
0.00000 0.00000 
ioflo.26B o: :T80.CTI> 
0.00000 0.00000 1.27610 1.34779 7.59131 3.20916 3.60541 2.554R1 
3.96256 3.81657 3.54285 3.34732 2.12075 3.01885 2.87286 2.76858 
1.7R315 2.64736 2.66821'= 2.79986 2.93673 1.97216 2.93934 2.R7677 
2.76B58 1.83660 2.87938 2.93673 7.91066 3.04731 2.19896 4.05611 
4.46962 2.86373 0.69606 8.68245 o.onooo 0.00000 0.00000 o.oonoo 
0.00000 0.00000 0.00000 0.00000 O.OOOOO 0.00000 0.00000 0.00000 
0.00000 0.00000 
1080.26C o: :TSO.CTD 
o.onooo 0.00000 1.25496 1.39805 2.61005 3.27309 3.91492 2.97532 
4.93417 5.34771 5.48849 5.45931 3.66625 5.66169 5.39124 4.706R0 
2.B5075 3.82647 3.23465 2.79981 7.61597 1.78056 2.88873 3.00033 
2.79472 1 .69999 2.275S0 1.84910 1.44668 1.29525 0.R8R66 1.3S63R 
1.37953 1.47678 0.96831 1,66387 1.79S84 0.00000 O.T)0000 o.oonoo 
o.ooooo 0.00000 0.00000 0.00000 o.onooo 0.00000 0.00000 o.oonoo 
o.noooo 0.00000 
10B0.2S*  o: :TBO.:TO 
0.00000 O.OOOOO 0,00000 0.45148 2.4R316 3.32376 4.270R6 3.244P3 
5.16322 5.11866 5.00622 4.90735 3.14809 4.50593 4.09264 3.R4653 
2.61598 4.10719 4.21697 4.1R896 4.16308 2.71654 3.86775 3.60212 
3.42984 2.18698 2.99024 2.54215 2.14785 1.95191 1.19491 1.37312 
0.99R02 1 .07440 0.90000 0.17397 n.onnoo o.noooo n.nonnn O.nnooo 
o.ooooo 0.00000 0.00030 0.00000 O.noooo 0.00000 o.ooooo O.nnooo 
O.nnooo 0.10000 
63 
10B0.7B*      OCT80.:rO 
0.00000 1.15795 1.81513 1.34542 2.10*flS 2.31696 2.6330*; 1.91045: 
3.0S681 3.03627 2.-42141) 2.93406 1.SS779 2.69093 2.69925 3.26323' 
2.«i4655 4.07206 4.50959 5.29057 6.07778J 4.25110 6.45800 6.247377* 
5.59072 3.18055 3.85142 2.73296 1.90351 1.34858 0.81936 1.16490 
0.99629 0.57555 0,34544 0.R2305 1.70029 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 o.ooooo o.onooo 0.00000 0.00000 0.00000 
0.00000 0.00000 
1080.78C    ncr8o,:TD 
0.00000 0.90813 1.70521 1.47464 2.6*685 3.19106 3.7M47 2.74901 
4,36861 4.40415 4.34398 4.22769 2.71509 4.19650 4.22769 3.77141 
2.23983 3.17743 3.20148 3.30785 3.3P013 2.29959 3.51984 3.17299 
2.74659 2.32826 4.67549 4.52448 7.«<»549 1.45526 0.59479 0.96546 
1.41529 1.31030 0.47405 0.86654 2.93139 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0,00000 0.00000 0.00000 
0.00000 0.00000 
IORO.29»    O:T8O.:TD 
O.OOOOO 0.91490 1.62467 1.43456 2.63957 3.25069 3.89448 2."2261 
4.31919 4.40143 4.17154 4.31784 7.69S87 1.06774 4.16279 3.90628 
2.50644 3.69157 3.87965 3.91269 3.69fi96 2.29543 3.23990 3.00597 
2.60186 1.46289 1.83230 1.46355 1.20536 1.05300 0.57706 1.07120 
2.25094 2.51453 1,51681 1.79185 5.41399 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 O.OOOOO 0.00000 0,00000 0.00000 
0.00000 0.00000 
10*0.79B     ocTeo.rro 
0.00000 1.21830 2.28233 2.02786 3.76007 4.58699 5.31271 3.8R557 
6.06969 5.92831 5.68326 5.23086 3.06361 4.16138 3,97932 3.72683 
2.12558 2.70219 2.58691 2,78582 3.03633 7.16526 3.40B37 3.44111 
3.30370 2.02895 2.59135 1.84979 1,09578 0.714S1 0.1.8514, 0.90906 
0.67661 0.38791 0.25150    , 0.93158 1.70195 0.00000 0.00000   " 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
O.OOOOO 0.00000 
IOBO.32*    O:TBO,:TD 
0.00000 0.92063 1.61842 1*42412 2.56830 3.09129 3.55927 2.53075 
3.96526 3.93462 3.62612 3.20271 1.89628 2.75702 2.67067 2.75631 
1.42621 2.36843 2.54253 2.53626 7.52930 1.74864 2.74658 2.58571 
7.15046 1.37538 2.30715 2.44922 2.27916 2.18389 1.66647 3.04045 
4.74661 6,17283 5.19997 7.06143 1.40754 0.00000 0.00000 0.00000 
0.00000 0.0000.0 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0,00000 0.00000 
1080.37*      OCT80.:TD 
0.30855 1.36507 2,03991 1.69803 3.o?n3R 3.62052 4.17794 2.99190 
4.56651 4.42614 4.28576 3.96636 7.37937 3.33164 3.33232 2.99B00 
1.87095 2.76540 2.71386 2.70030 2.67046 1.76042 2.64876 2.&5012 
2.63520 1.74753 2.44668 1.93741 1.61055 1.86756 1.48239 2.54230 
2.69188 2.37412 1.81263 4.19337 4.«7681 0.00000 O.OOOOO O.OOOOO 
0,00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
ioRo.34»    O:T8O.:TD 
0.31744 1.4R909 2.19810 1.09325 3.^5061 4.50172 5.29006 3.74994 
15.84320 5.99119 5.97563 5,90666 3.*3476 4.67656 3.94651 3.73409 
7.37466 4.46026 3.32922 2.92574 2.45605 1.49016 2.19051 2.160lfi 
• i.,'2.00129 1.21871 1.60357 1.33734 1.15*57 0.9304? 0.48073 0.64419 
0.B2O06 0.96697 0.74350 1.21940 3.84S12 0,00000 0.00000 0.00000 
O.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.noooo 
0,00000 0.00000 
1OR0.34B      0CT80.CT0 
0.79363 1.44854 2.01671 1.83764 3.4RS89 4.37?°? 5.2*020 3.843S1 
6.11705 6.32054 6.29854 6.15747 3.9ST95 5.5665" 5.07841 4.22^74 
2.47748 3.70057 3.76559' 3.44306 7.9*469 1.7339? 7.31911 2.nt01«S 
1 .76798 1.02177 1.78441 1.04448 l.ni403 1.050*7 0.61564 0.77*05 
0.76323 0.99803 0.62029 0.55217 O.oonno 0.00000 0,00000 0,0*0000 
o.onooo 0.00000 0.00000 0.00000 o.onooo 0.00000 0.00000 0.00000 
o.oonoo 0.00000 " 
IOBO.35A OC T80.CTD 
0.10142 0.86789 1.19217 0.99446 1.86196 2.31478 2.70745 1.96573 
3.01173 3.19879 3.27386 2.97120 1.79514 2.54197 2.56713 2.62255 
1.71R49 2.55691 2.650«5 2,81594 3,01562 2.19214 3.72157 4.30606 
4.67672 3.20586 4.77263 4.27304 3.4R376 3.01352 1.96455 3.33243 
4.77705 4.27501 2.18035 2.13475 1.15451 0.00000 0.00000 0.00000 
o.onooo 0.00000 0.00000 0,00000 O.oonoo 0.00000 o.oonoo o.onooo 
o.ooooo 0.00000 
10R0.35R  or T8O.;TO 
0.24719 1.19206 1.72933 1.50097 7,77404 3.46844 4.15528 3.09854 
4.B7906 4.76779 4.18913 4.28615 2.69615 3.65195 3.18712 3.17733 
;
  2.21677 3.27971 3.01411 2.81143 2.74377 1.89758 2.99972 2.99883 
2.73487 1.5598* 1.84239 1.46047 1.50587 1.5793? 0.94768 1.43643 
2.22253 3.37052 2.64095 4.49758 7.91M8 0.00000 0.00000 o.oonoo 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
o^oonoo 0.00000 •- 
IOBO.37» o: :T8O.:TD 
o.ooooo 0.32298 1.41557 1.19087 2.37453 2.89905 ,3.442n4 2.57138 
4.14*44 4.35115 4.45204 4.22698 7.57432 3.48910 3.52878 3.814P5 
2.67704 4.13691 4.11614 4.19781 5.01264 3.75072 5.31209 4.21627 
3.20534 1.75470 2.40666 2.55708 7.65*28 2.45649 1.56922 2.25024 
1.77639 1.01462 0.22055 0.00185 0.00000 0.00000 0.00000 o.oonoo 
O.OOOOO 0,00000 0.00000 0.00000 O.OOOOO 0.00000 0.00000 0.00000 
0.00000 0.00000 
iono.37* OCTBO.:TD 
0.00000 0.39507 1.69886 1.31314 2.45098 3.00363 3.49464 2.58396 
4.75527 4.59081 4.86534 4.94012 3.16058 4.45206 4.21542 4.17099 
2.88309 4.42550 4,24198 3.R8627 3.60n91 2.27892 3.18911 2.P5406 
7.54312 1.52863 2.09442 2.09295 2.14116 1.78545 0.94758 1.25410 
1.39136 1.49665 0.66961 0.75078 4.33546 0.00000 0.00000 O.oonno 
o.onooo O.OOOOO 0,00000 0.00000 0.00000 0.00000 0.00000 O.oonoo 
0.00000 0.00000 
1080.37-  OCT80.CTO 
O.onnoo 0.23529 1.09259 0.93191 1.81834 2.50171 3.22216 2.46860 
4.14082 4.64364 4.91513 5.17382 3.59194 5.39952 5.11555 4.89936 
3.38506 5.12615 4.97605 4.96237 4.R1P45 3.04470 4.31564 3.92081 
3.40669 1.92738 2.29335 1.57819 1.07361 0.88907 0.57433 0.97893 
1.05022 1.14292 0.48648 0.00132 0.00000 0.00000 0.00000 O.OOOOO 
o.ooooo 0,00000 0.00000 0.00000 O.onnoo 0.00000 0.00000 0.00000 
O.OOOOO o.ooooo 
1080.38* o: rTBo.rro 
O.OOOOO 0.30173 1.31045 1.13826 2.70632 2.94313 3.39655 2.51231 
4^07485 4.34012 4.60772 4.73454 3.0O599 4.36106 3.75218 3.32752 
?T. 46965 47.44561 4.70080 4.15125 3.64R25 2.52085 4.24898 4.38162 
3^2149 1.85379 2.35641 2.36610 2.74627 1.62459 0.97150 2.07175 
2.75936 2.45918 0.82296 0.27691 o.onooo 0.00000 o.oonno 0.00000 
0.00000 0,00000 0.00000 0.00000 o.oonoo 0.00000 0.00000 0,00000 
0.00000 ,.t0.00000 
1080.38*  b rf90.CTD 
o.oonoo '0.29468 1.30041 1.12061 7.04446 2.57572 3.17163 2.45204 
4.17731 4.52882 1.58176 4.59207 1.17*25 5.00574 5.33180 5.16S0? 
3.3*902 5.17720 5.53231 5.73751 5.47422 3.32904 4.53117 3.944*3 
3.?Ot»58 1.71418 2.02572 1.51133 1 .nfiB61 0.97491 0.80860 1 .37674 
0. 80392 0.00000 o.ooooo 0.00000 O.oonoo o.onooo o.opnon n.nnooo 
O.ooooo 0.00000 0.00000 O.oonno o.onnoo 0.00000 O.oonno O.onnon 
o.onnoo 0.00000 
10R0.394  o: T80.:ro ~^ 
o.onooo 0.40318 1.80868 1.58273 3.OR407 4.05963 1.96n22 3.70&78 
6.03161 6.32021 6.4824* 6.54131 4.1R545 5.82172 5.23596 4.65716 
2.R7B14 3.98145 3.61522 3.16332 3.04338 2.19n98 3.48350 3.25773 
2.5*559 1.31769 1.46012 0.91719 0.55310 0.44762 0.27468 0.36409 
0.36034 0.39729 0.35017 0.53222 o.nnnoo O.OOOOO 0.00000 o.nnooo 
O.onnoo 0.00000 0.00000 0.00000 o.nnnoo 0.00000 o.noono 0.00000 
O.nnooo 0.00000 
10R0.3OP.  OC TSO.CTO 
o.nnooo 0.00000 0.00000 o.nonoo 7.37717 3.44524 4.40093 3.32165 
5.37766 5.92135 6.32059 6.06926 3.75''08 5.28836 5.17149 4.9575rf 
3.05376 4.94601 5.41114 5.18131 4.5R745 2.71244 3.61797 3.09979 
2.51179 1.39837 1.93052 1.77641 1.41544 1.03119 0.49750 0.47267 
0.10757 0.00000 0.00000 0.00000 n.nnnoo O.onnnn o.onnoo o.nonoo 
0.00000 o.ooooo 0.00000 0.00000 O.nnooo 0.00000 o.oonoo o.noonn 
0.00000 0.00000 
1080.39C  o: T8O.:TO 
0.00000 0.28877 1.38889 1.19652 7.76480 2.98367 3.77451 2.82881 
4.4R859 4.76078 5.17954 5.34661 1.47766 5.09274 4.87071 4.58107 
3.06306 4.74464 4.74639 4.51520 4.08422 2.12532 3.23274 2.96773 
2.73023 1.56686 1.90318 1.60220 1.75051 1.95640 1.1BB67 1.30208 
0,98670 1.22400 1.10884 0.38735 n.nnnoo O.OOOOO 0.00000 o.oonnn 
0.00000 0.00000 0.00000 0.00000 o.onooo o.oooon 0.00000 n.nnnno 
o.nonoo 0.00000 
10B0.404  o: :T80.:TD 
o.nnnoo 0.3B641 1.72177 1.39262 2.50179 3.06963 3.43198 2.47n53 
3.93725 3.96035 3.78134 3.72119 7.5R602 4.06236 3.95169 3.66410' 
2.37P62 3.56864 3.58019 3.62831 3.7M82 2.60623 3.90838 3.77412 
3.4R155 2.12309 2.896B8 2.51865 2.29729 2,31413 1.55094 2.10240 
1.64958 1.56008 1.59713 3.95265 n.nnnoo O.nonoo 0.00000 o.onooo 
o.nnnoo 0.00000 0.00000 0.00000 • n.nnnoo o.oooon. 0.00000 o.oonoo 
o.nnooo 0.00000 
IOPO.4OP o: :TPO..:TD 
o.nnooo 0.67681 2.96907 2.50071 4.04544 6.27nm 7.21647 5.11851 
7.87269 7.84989 7.57482 6.92439 4.00422 5.03037 4.01130 3.38081 
2.06773 2.80887 2.32121 1.89917 1.9?n40 1.46362 2.30770 2.nn21l 
1.45076 0.70576 0.82220 0.65815 0.40795 0.33969 n.i9ins 0.77535 
0.72453 0.33840 1.00685 0.35384 O.onnoo 0.00000 0.00000 0.00000 
O.onooo 0.00000 o.onnoo 0.00000 o.onnoo 0.00000 0.00000 0.00000 
.o.nonoo 0.00000 
iono.4oc o: :T8O.CTD 
o.nonoo 0.03973 1.55326 1.45367 7.80030 3.59211 4.29804 3.32067 
5.57471 5.91735 6.17485 6.32502 4.13497 5.99373 5.88020 5.88433 
3.65919 4.65668 3.96933 3.79594 3.70099 2.39955 3.43368 2.94294 
2.7R654 1.26789 1.68227 1.43560 1.0P470 0.57486 0.07689 o.nnnoo 
o.nnnoo 0.00000 0.00000 0.00000 o.nnnoo 0.00000 0.00000 o.nnooo 
o.nnnoo o.oooon 0.00000 0.00000 o.nnnoo O.OOOOO o.oooon o.nonoo 
o.onnoo 0.00000 
10R0.4H n: :T8o.:rD 
o.onnoo 0.08200 3.17827 2.76766 5.15676 6.21280 7.02981 4.97706 
7.5n455 7.01563 6.40094 5.72212 3.757B1 3.91697 2.97235 2.37313 
1 .37R59 1 .90820 1.72262 1.57773 I.5734I 1.13505 1.86011 1.87614 
1 .76RB6 1.13814 1.60301 1.28364 0.RQ412 0.89157 0.75033 1.0«635 
1 .m731 1.890.32 1.77872 2.58208 1.64493 0.00000 o.nnnoo o.noonn 
o.nnnoo 0.00000 0.00000 0.00000 n.nnnoo o.onnoo o.nonoo o.nnooo 
n.nnnoo 0.00000 
108 0.56* y :T8o.cro 
n.nnnoo 0,03758 1.30218 0.97718 1.64485 1.72444 1.75097 1.16732 
1 .77723 1 .f.2938 1.51220 1.40166 O.B9539 1.36679 1.39724 1.38177 


























































































































2.25725   2.10692 
5.38778  10.09020 








































































































































































































































































"Hm.Cl     3C3.TH 




















































03T13.C10   OC3.T13 











































































































































































































































































































































1.97S91   1.75792 
1.fill 90   1.77889 
O.OOOOO   0.00000 
0.00000   0.00000 
1R1.1A    JAN81.CTD 








































































































































































































































































































































































































2.0917 » 2.07302 1.81116 1.59620 1.43752 1.3*731 1.3"307 0.91691 0.97004 0.98492 1.01775 1.47426 1.06397 1.5no83 1.87604 1.86979 3.32997 B.10059 7.68173 4.56425 10.19394 17.4n«io O.OOOOO 0.00000 o.noooo 0.00000 0.00000 0.00000 0.00000 ft.nnnoo 0.00000 O.OOOOJO n. 0 0 0 01 0.00000 0.00000 
181.9A   JAVRI.:TO 




0.00000 0.00000 O.noooo 0.00000 0.00000 0.00000 
181.98    JAN81.CTD 
0,00000 0.53414 1.00572 1.39549 1.83820 2.29535 2.77896 2.62257 3.43901 3.65876 3.44382 3.5769fi_ 3.35159 2.79259 2.75169 2.40425 
2,26728 1.75980 1.32251 1.46848 1.34978 1.10276 0.90547 0.83649 
0,59349 0.41945 0.38095 0.48602 0.63439 0.22135 1.25594 1.07309 
2.07720 4.09906 18.00107 18.26734 3,49996 O.OOOOO 0.00000 0.00000 
o.oonoo 0.00000 0.00000 0.00000 n.ooooo 0.00000 0.00000 0.00000 0.00000 0.00000 
181.11A   JAN81.CTD - 
















0.28047 0.53674 0.45783 0.50523 0.61771 0.43546 0.47079 1.53278 1.26662 2.57475 3.27166 2.26384 0.81850 o.nnooo 0.00000 0.00000 0.00000 
0.00000 0.00000 . 0.00000 0.00000 o.oonoo 0.00000 0.00000 0.00000 
0.00000 o.ooooo 
181.1 IB   JANBl.CTD 
0.00000 0.05212 0.94632 1.28862 1.67834 2.05308 2.43456 2.36050 
3.1O105 3.34761 3.56645 3.55277 3.47095 3.28588 3.07074 3.35773 
3,47192 3.16426 3.22489 3.23154 2.97426 2.60793 2.35656 2.50795 2.15140 2.51699 2.64601 2.29224 2.47338 3.10697 2.40979 2.64231 
3.95237 2.00909 3.33209 8.78786 0.56594 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 O.OOPOO 0.00000 0.00000 0.00000 
70 






























































































































































































































































































































































































4.95791 3.999*7 2.55499 2.78752 7.91*17 2.923RO 2.52119 2.912R0 
2.62906 2.6741? 2.49012 2,51532 2.10399 1.9093? 1.634*7 1.13537 
2.10151 2.98157 2.52472 2.62374 0.O6140 0.00000 0.00000 0.00000 
o.nnooo 0,00000 O.OOAOO 0.00000 0,00000 0,00000 0.00000 0.00000 
0.00000 0.00000 
181.IBA  J»NBI.:TO 
0.00000 0.96614 1.71015 2.37931 3.24466 4.21929 5.04198 4.92532 
6.46614 7.31990 7.50266 7.22562 7.41523 6.69735 5.70402 5.11097 
4.73325 3.19436 2.67294 2.20656 1.90713 1.55109 t.06786 1.1107R 
0.7R450 0.73025 0.77581 0.74711 o.Sol 41 0,19274 0.4R9P2 0.36R15 
0.21252 0,57699 0.41661 0.43188 O.OonoO 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 o.onooo 0.00000 0.00000 0.00000 
0.00000 0.00000 
1*1.1RR   JAN81.CTD 
0.00000 0.43694 0.B7606 1.22158 1.65446 2.1130s 2.65149 2.75032 
3,53308 3.79479 4.24112 4.50283 4.19447 3.99997 3.57736 3.32514 
3.19744 3.12194 2.67294 2.62975 2.45195 2.21425 1.6«649 1.94503 
1.79293 1.78176 1.14093 1.03063 1.89771 1.6R490 2.24153 2.59R12 
2.00157 3.47497 10.24384 7,24841 0,OBO65 O.OOOOO 0.00000 0.00000 
0,00000 0,00000 0,00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0,00000 0.00000 
lei,i9A     j*N8i.:rn 
0,00000 0.83461 1.62253 2.37652 3.74797 4.15611 5.22579 4.9fl"6P 
6.50237 7.32629 7.19975 7.32263 7.74489 6.72439 5.97301- 5.41H2 
4.19551 3.4R299 2.91841 2.41P01 1.RR056 1.5R235 1.14S47 1.05377 
0.86488 0.72947 0.48945 0.41326 0,41587 0.62146 0.29455 0.3219S 
0.3*248 0.41091 0.21968 0.00130 0.00000 0.00000 0.00000 O.OOOOO" 
0,00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
i8i.i9<3     JANSI.CTD 
0.00000 0.33454 0.66248 0.92512 1.23789 1.70467 2.0R942 2.10776 
2.87735 3.22473 3.53129 3.66051 3.67445 3.84099 3.56331 3.55R90 
3.19318 2.89092 2.75043 2.43276 7.47701 2.1577R 1.94232 2.265R6 
1.64960 1.64299 1.86235 2.06117 1.RO980 1.79779 3.53396 3.251R7 
3.98758 4.55372 8.R5324 7.85879 0.00000 0.00000 0'.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 O.OOOOO 
181,19T        JAN81.:rD 
0.00000 0.62156 1.23548 1.72487 7.79419 3.11853 3.8BR35 4.07195 
5.19073 5.50378 5.76954 5.86102 5.53331 5.54549 5.57399 4.11199 
3.61681 3.43942 3.05059 2.93598 2.76025 2.52650 1.95636 2.70127 
1.85001 1.14565 1.20719 1.59623 1.77618 0.71531 O.3045R 0.27774 
0.74*84 0.46978 3.41320 4.32468 0.74763 0.0000T -  0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 O.OOOOO 0.00000 0.00000 
0.00000 0.00000 
181.20* JAN81.:TD 
0.00000 1.13879 2.26512 3.09695 4.13585 5.02425 5.93052 5.60651 
7.31R34 7.73331 7.50863 7.02112 6.44158 5.5R214 5.427R5 5.23RM 
4.33670 3.58148. 3.05066 2,42618. 7.10325 1.29768 0.749R1 0.63O9A 
0.52P66 0.31941 0.18326 0.20519 0.41740 0.37943 0.24119 0.12*58 
O.OO054 0.00000 . 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
O.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
181.70B   JAM81.CT0 
0.00000 0.15032 1.1*2462   1.55092 7.0**68 2.63903 3.28624 3.290on 
4.70274 4.80795 5.04408   5.32401 5.46*42 5.24309 4.91567 4.3764R 
4.0QR67 3.22325 3.05R33   2.7R752 7.56796 2.3271S 1.70154 1.ft 6412 
1.32545 1.37687 1.37471   1.39209 0.79765 .0.61617 0.74671 l.*02f>5 
1.9R148 2.41417 1.91363   6.55057 7.99061 0.00000 O.ooooo 0.00000 
o.ooooo 0.03000 o.ooooo  o.ooooo o.onooo o.ooooo o.ooooo o.onooo 
/ 
o.oonoo  0.00003 
t R1.21 *   JAN81.CTD 






























































































































0.00000   0.00000 
3.94*93   4.10511 





















































































































































































































































2.1R561 2.2209* 2.59175 2.45825 2."7530 1 .99RS9 1.500RP 1.7S1P4 
l.fi<>532 1.68254 1.53001    , 2.16212 2.57034 2.27926 2.6R6R9 2.29M5 
4.0R2B1 3.87260 6.84581 4.66050 0.01962 0.00000 0.00000 0.00000 
O.OOOOO 0.00000 0.00000 0.00000 O.OOOOO 0.00000 0.00000 0.00000 
0.00000 0,00000 
1R1.26*        JAN81.:T0 
0.00000 0.17537 0.66136 0.85236 1.71R72 1.82095 2.24305 1.98204 
2.40958 2.41298 2.75012 2.53873 7.51*26 2.17984 2.15401 1.53003 
1.42332 1.32514 1.49129 1.47430 1.31728 1.33496 1.18474 1.38525 
1.16707 1.41720 1.56266 2.42182 1.86921 3.18241 4.96802 5.23583 
5.99651 8.14907 11.53336 8.71867 5.49*20 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.OOOOO 
0.00000 0.00000 
181.26*   JHNR1.CTD 
0.00000 0.11896 0.42840 0.55221 0.72803 0.86918 0.90137 0.87413 
0.95337 0.86670 0.83451 0.73793', 0,6fi117 0,54974 0.52497 0.«;?497 
0.61907 0.60174 0.90385 0.R7165 1.77034 1.19852 1.07719 1.8671? 
1.04747 0.82213 3.09536 2.59020 1.01509 3.92987 1.54025 4.0RO93 
2.61249 9.55105 8.90969 3.57081 38.25124 0,42840 0.00000 P.OOOOO 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
181.26C   JftNSl.C.TD 
0.00000 0.46637 1.85156 2.46771 3.7,6732 3.85788 4.69598 4.55661 
5.29299 5.76103 5.68573 5.30984 4.76317 4.44262 4.02263 3.22530 
2.86086 2.87958 2.46188 2.01735 1.98505 1.63751 1.59570 1.76586 
1.75379 2.25990 2.08599 2.77411 2.O0112 2.37368 2.66678 2.20020 
2.21954 2.89435 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0,00000 0,00000 
182,1*   JANB2,:TD 
0,19764 1.62420 2.09810 2.61913 7.9R25R 3.36237 3.51136 3.2*318 
4.07448 4.29147 1.48979 4.75325 4.65325 4.47177 4.60763 4.18104 
3.52954 3.18763 3.28426 3.UB27 3.06777 2.91878 2.25651 2.29607 
1.91RR4 1.82369 1.80063 1.22303 1.20081 1.459Q5 1.38380 1.31461 
1.28246 1.59289 1.25940 1.61141 2.09121 1.19610 0.00000 0.00000 
0,00000 0.00000 0.00000 0,00000 0,00000 0,00000 0.00000 0.00000 
O.oonoo 0.00000 / 
182.4ft    JAN82.:TD 
0.1°662 1.56764 2.04509 2.4699/7 2.54395 2.61355 2,56098 2.33662 
2.55320 2.49528 2.68655 2.45926 2,09814 2.09376 2.18233 2.14145 
2.18733 2.24171 2.22760 2,21592 2,71008 2.29427 2.02124 2.13610 
1.98571 2.04265 2.41935 2.67390 7.65«32 2.64323 3.04670 4.78583 
3.35381 4.16610 3.06958 4.23375 O.0R122 1.76621 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 O.OOOOO 0.00000 0.00000 0.00000 
0.00000 0.00000 
182.4B    JHN82.CTD 
0.31003 2.57606 3.15024 3.70968 4.05R22 4.28070 4.18R18 3.55549 
4.0R514 4.U606 3.93381/ 3.63040 3.51517 3.57053 3.41153 .3.20060 
3.16694 3.23186 3.19522 3.03546 3.05457 3.18454 2.69760 3.12151 
2.90700 2.77402 2.31853 2.05017 1.R9924 1.72494 1.287.20 1.6R974 
1.05389 0.33335 0.13719 0.68143 1.0767.6 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 O.OOOOO 0.00000 O.OOOQO 
0.00000 0.00000 
1R2.7A JAK82.CT0 
0.37357 0.48946 0.75636 0.71448 0.9?718 O.R5491 1.05119 0.89597 
1.03641 0.992RS 0.81056 0.92964 0.7S718 0.87708 0.64385 0.71*59 
0.67917 0.93375 0.82370 1.17437 1.37548         1.15384 1.63837 1.31563 
1.41664 1.23679 1.71842 1.33534 7.79372         3.49602 4.11354 6.6MR1 
6.54282 8.30356 8.34216 11.67886 11.11R77 6.707R9 0.00000 0.00000 
O.OOOOO 0.00000 0.00000 0.00000 O.OOOOO 0.00000 0.00000 O.OOOOO 
o.nnnoo       o.oonoo 
1H2.7H JM82.CTD 
°,'lllll        ?*48671 0.748A9 0.76617 1.07519 0.94855 1.22014        t   0715R 
.24502        1.36804 1.10653 1.42.720 1.21897 1.4406* l   ,3208          'SI"' 
.n6J8        1.42451 1.27930 1.50720 i.10627 1.189RQ 34451             16   66 
t.49175        1.22754 1.17745 1.29207 2.07727 2.31054 259289 4'SoSt* 
n'onnoo       I'lllil lf>'721"> lS'"'"i" "•""nS0 «   «*" "     olSSSSS o'oJooo 
S:!"noS   SiSSSSS 0,0OOO° °-oono° °-nooo° ".°°°oo oioooSS 
1H7.10A   JAN92.CT0 
0.16466   0,70402 0.P9788 1.04328 1.14581 1.24523 1.32519 1 17004 
1.3R1R0   1.36702 1.33160 1.33471 1.21292 1.14395 0R7116 o'JJ^J 
0.7*101   0.Q2647 1.04391 1.23715 1.16967 1.45836 1 383 8 1*6 495 
1.63732   1.66590 1.59755 1.95484 2.27514 2 53272              ' 
'""'   '.«>" 10.87092 11.44382 15.15466 S'R^OS 0 OOOoS o'oSS 
• °*°°T °-°oooo 0.00000 0.00000 0.00000 0 00000 0 oonoo 
0.00000   0.00000 
182.12A   JAN82.CTD 
^*«^o   2*17395 «•28137 1.55262 1.71432 1.941R6 2.08567 1.S85BB 
I'lllll       I'lllV* 2*35°89 2'"345 7•t';/,39 2«23fi™ ^ '2R72     0 2.09686   2.50848 2.55498 2.45509 2.48006 2.26995 1.66715 2 04950 
2.02539   1.72399 1.73949 1.42259 1.91758 2.49815 2 94249 151084 
'•  'J   ^V"949 6.38961 6.35172 7.50106 6.06841 0.00000 0 OOOOO 
""n'nnn^   "•?°0?0 O.OOOOOi 0.00000 0.OOOOO 0.00000 0.00000 0.00000 O.OOOOO   0.00000 
1H2.15*   JftV82,CT0 
0.24435   1.07785 1.39411 1.67068 1.R4493 2.04746 2.14545 2 01751 
2.41727   2.43243 2.54026 2.61160 2.61115 2 37422 2 45252 2*^2252 
2.29755   2.28771 2.10404 2.04336 2.02122 2 03475 1 50546 1 7"" 
J-;;IIJ i-72?ii i'luu i-559" u7n7n i;qq227 *•>"" 5:ioJ !'«!«$    4.71113 6.01569 6.76AR3 10.21443 4.20234 0.OOOOO 0.00000 
JloJSoo  I'lllll °-oor>0° 0-00000 0.00000 0.00000 0.00000 0.00000 
1H2.1RA   JAN82.:rD 
0.07R20   0.32767 0.39648 0.47156 0.50049 0.51457 0.54976 0 46921 
0.54741   0.59512 0.56540 0.67009 0.58886 0.65611 0.61144 0*62718 
0.72884   0.68896 0.81017 0.81408 0.77420 0.74605 0.65611 0*R7977 
0.^2591   1.07997 1.41155 1.83696 2.1R516 2.75271 4.00238 6100718 
• '°-
76450
 "."S'l 12.51544 11.32990 8.29254 o'oOOOO 0 OO060 
0.00000   0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0 OOOOO 
0.00000  0.00000 
182.IBB   JAN82.CTD •■ 
0.25107   1.08344 1.37081 1.52256 1.61028 1.84018 1.80590 1.50391 
I'^npJ   I'lllll L72624 1.64457 1.51869 1.39904 1.24124 1.27100 
1.31081   1.21049 1.18730 1.18175 1.03000 1.12881 0.98916 1.09604 
I'lim      t\'lll\l '-54374 2.02975 2.8O060 2.98210 4.61104 6.40686 7.97227  10.05848 B.25258 6.85505 . 8.05144 3.04159 0.OOOOO 0.00000 
0.00000   0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
o.oonoo v 0.00000 
1R2.21A   JAN82.CTD 
?'??ni!   ,'10597 1.35524 1.58492 1.7R144 2.046»5 2.1R116 2.00511 
I'lllV.        2',9<'78 2.44222 2.42975 7.1R910 2.39444 2.21075 2.0629R 
2.04606   2.06119 2.20452 2.73926 3.21«6B 3.83099 3.47103 1.90220 
?"!«!!   4'12536 4.14138 1.54552 2.71938 2.48109 2.15705 1.41281 
1.64575   1.60569 2.59851 5.50522 7.44030 1.98196 0.OOOOO 0.00000 
0.00000  0.00000 0.00000 0.00000 o.ono,oo 0.OOOOO 0.00000 0 OOOOO 
0,00000   0.00000 
182.23A   JAN82.:rD 
0.72336   1.90813 2.36884 2.72810 9.QR449 3.14917 3.30406 2.87221 
3.28243   3.18298 3.45217 2.92388 1.0d«23 3.05506 3.36609 3.4001R 
75 
3.5R933 3.79R77 3.9229R 3.89623 3.99042 3.72379 2.87500 3.3R6<>6 
3.02447 2.35732 2.60176 2.66735 7.61377 2.07674 2.24349 2.40569 
2.14963 1.7 3967 0.91359 0.1045R o.oonoo 0.00000 0.00000 0.00000 
n.ooooo 0.00000 0.00000 o.nnooo o.oonoo o.noooo o.onooo 0.00000 
O.oonoo 0.00000 
1R2.74H   J4NB2.CTD 
0.18131 0.75072 0.92766 1.0368R 1.05072 1.12062 1.08712 0.93640 
1.06528 1.04999 1.O0266 0.90145 0.R7669 0.R6504 0.81698 0.76310 
0.R3810 0.98518 1.11261 1.30120 1.53493 1.72207 1.60265 1.85168 
1.R5459 2.00459 2.01478 1.95070 2.11599 2.34099 3.11355 4.37228 
5.95114 7.11618 9.06106 10.87414 14.53890 7.36010 o.oonoo o.noooo 
O.onnoo 0.00000 0.00003 0.00000 0.00000 0.00000 0.00000 O.onnoo 
o.oonoo 0.00000 
182.25A   JRN82.CT0 
0.O7R24 0.32816 0.38589 0.42311 0.47387 0.41476 0.43147 0.37982 
0.41932 0.39957 0.38285 0.38209 0.34715 ,0.39501 0.34411 0.33652 
0.36690 0.39805 0.42463 0.47173 0.57870 0.59403 0.57504 0.67455 
0.74520 0.92827 1.23933 V.4B432 7.16723 3.15626 4.13923 6.07 476 
R.70*84 9.96331 11.68235 14.R4014 16.13379 8.R6640 0.00000 0.00000 
o.oonoo 0.00000 0.00000 0.00000 n.nonoo 0.00000 o.ooooo 0.00000 
o.oonoo 0.00000 
182.25R   JANR2.:TD ; 
0.07140 0.23631 0.34985 0.40697 0.43410 0.47694 0.47409 0.414R3 
0.4B051 0.49265 0.4533R 0.41126 0.37270 0.37127 0.35057 0.35485 
0.3B055 0.38412 0.42910 0.47623 0.51336 0.55691 0.52835 0.77467 
0.RR677 1.09668 1.51508 2.17694 3.74863 3.78055 4.73658 5.77185 
8.47928 10.58482 11.66651 12.70393 14.95727 8.15513 0.00000 0.00000 
O.oonoo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
o.oonoo 0.00000 
182.26ft   JAN82.:T0 
o.oonoo 2.69642 3.62771 4.22344 4.47994 4,78075 5.13138 4.48178 
5.18728 5.23821 4.97932 4.56158 4.37549 4.13794 3.91841 3.10516 
2.99631 2.52837 2.37042 2.04461 1.85155 1.75171 1.41707 1.40126 
1.74993 1.16352 1.11240 0.70293 0.51557 0.64997 1.43086 7.01979 
2.10988 1.73093 1.28009 1.68717 1.20764 1.90322 0.00000 0.00000 
o.onooo 0.00000 0.00000 0.00000 o.onnoo o.ooono 0.00000 o.ooono 
o.oonoo 0.00000 
187.29A   JANR2.:TD 
o.oonoo 1.97764 2.58317 2.92152 3.07183 3.21753 3.16600 2.77R57 
3.20496 3.29913 3.23379 3.22336 3.41600 3.10189 3.13594 3.54392 
3.92583 4.07736 3.90190 4.11325 4.06693 3.79392 2.93348 3.14606 
2.76875 .2.85403 2.87888 2.33715 1.8R500 1.30646 1.83009 1.27364 
1.21934 1.05339 0.90554 1.09450 7.R0925 0.00000 0.00000 0.00000 
o.oonoo 0.00000 0.00000 0.00000 o.oonoo 0.00000 0.00000 o.nnooo 
o.oonoo 0.00000 
1R2.30A   JAN82.:T0 
o.noooo 1.16065 1.62580 1.86437 1.94309 1.97698 2.01463 1.74731 
1.97787 2.02387 1.74663 .1.50840 1.57586 1.35815 1.43208 1.63744 
1.80110 1.84691 1.78804 1 .84520 7.1O020 2.27R52 1.80584 2.07n42 
2.OR480 2.18850 2.72622 3.20403 3.11147 2.9R395 3.95293 4.61215 
4.63440 5.64240 7.27094 7.61287 4.R4319 4.03576 0.00000 o.oonoo 
o.oonoo 0.00000 0.00000 '0.00000 o.onooo 0.00000 0.00000 o.onnoo 
o.onooo 0.00000 
182.32A   JM82.:rO 
0.06626 0.26673 0.34139 n.40513 0.41604 0.43197 0.43365 0.35279 
0.39758 0.42107 0.42191 0.11939 0.47694 0.40933 0.41772 0.37913 
6.42443 0.42191 0.45546 0.48398 0.57005 0.50830 0.47307 0.71084 
0.77504 1 .01493 1.32947 1 .98792 7,*i°68R 3.26673 4.9J777 6.04597 
R.OQ344 9.96813 12.67069 13,89532 16.01158 7.41906 O.ooono O.onnoo 
o.onnoo 0 . 0 0 0 0 0 0.00000 0.00000 o.oonoo n.onooo o.nnooo n.nnooo 
o.nonoo  0.00000 
187.33A   JAN82.CTD 













































































0.00000   0.00000 
0r2T16.C-4 QC2.T16 
0.00000 0.08404 















































































































































































































































































































































2.26195 1.45826 2.74313 2,69889 2.82605 2.00933 
0C2T16.r6 Q: :2.T16 




2.72393 2.38111 1.0,0713 2.21148 2.55936 1.03728 
0C2T16.C7 o; :2.T16 




1.30124 1.55074 1.86776 1.74727 0,06154 0.29728 
0C2T16.r8 qz 2.T16 
O.O.OOOO 0.83480 1,12739 0.96222 1 .70549 1.05695 t.32469 1.14906 




1.34188 1.50499 1.87990 1.15467 0.46355 0.00000 
0C7T16.C9 OC 2.T16 




1.41583 1.61830 1.67336 1.92300 1.09582 0.48421 
0C7T16.CT103C 2.T1S 




1.09991 1,09676 1.01683 0.R9233 , 0.62323 0.5 0 0 R 7 
03T17.T1  OC 3.T12 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4.26«<20 4.12622 4.10905 4.07578 *."6614 1.64245 1.10885 1.18800 1,18218 2.93179 2.&6740 2.33074 1.69099 1.63944 1.14022 0.74108 0.6"?2t 0.61613 0.80718 0.84045 0.75448 0.O4909 0.00000 0.00000 0,00000 O.OC'OOO 0.00000 0.00000 0.00000 0.00000 o.noooo o.onooo 0.00000 0.00000 
QC7T9.C5 QZ 7.T9 
0.28608 1.41711 2.05790 2.07519 ( ?.*M14l 2.67284 3.51972 1.1153? 3.BO440 3.95966 1.51186 4.25849 1.51134 4.18601 1.42818 4.04751 1.21024 3.84963 1.11241 3.95372 1.96822 3.11506 1.56024 2.77?02 3.261 41 2.59285 2.90879 2.25840 2.15141 l.*3944 1.30982 1 .24141 0.80217 0.8 4199 0.77929 0.6*952 0.60qi3 0.75850 0.45514 0.34651 0.22443 0.05414 0.00000 0.00000 0.00000 0.00000 0.00000 0,00000 
o.ooooo 0.00000 
0C7T9.C6 QZ !7.T9 
0.19776 1.78893 2.18329 2.58024 2.87389 3.82078 1.61988 1.969 86 4.73211 4.57367 4.73929 5.34060 4.86188 4.95199 5.18895 4.9106 3 4.74646 5.030O0 4.31044 3.88347 4.09150 3.19404 2.95903 3.11?05 2.11725 1.71975 1.41160 1.04981 0.90634 0.70091 0.00000 o.ooooo 
o.onooo 0.00000 0.00000 0.00000 o.onooo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o.onooo 0.00000 0.00000 0.00000 0.00000 0.00000 
OC7T<J.C7 g: 7.T9 
0.27086 2.03475 2.64200 1.21621 1.77637 4.35587 4.63659 4.27465 5.03650 5.15240 5.12557 5.17284 5.06114 4.95235 4.67255 3.07331 1.95889 3.83404 3.62615 3.41351 1.11710 2.73454 2.21325 2.11346 2.08275 1.75640 1.43845 1.36453 1.11893 0.73848 0.81076 0.86608 0.23783 0.00000 0.00000 0.00000 o.onooo 0.00000 0.00000 o.oooon 
O.onooo 0.00000 0.00000 0.00000 o.oonoo 0,00000 0.00000 0.00000 
0.00000 0.00000 
0C7T9.C8 o: 7.T9 
0.19739 1.49753 1.87313 2.32857 2.78092 3.10726 3.37782 1.08644 3.76139 4.09049 4.25114 4.43796 4.47609 4.24788 4.41487 4.55194 4.23000 4.20870 4.19756 3.91277 1.85142 ' 3.73456 1.00173 3.25620 
3.14168 2.96726 2.50597 2.22939 1.83606 1.41965 1.05104 0.62470 
0.36032 0.23853 0.23024 0.17821 0.11365 0.04551 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.OO'OOO 0.00000 
0.00000 0.00000 '■ " 
0~7T9.CO  ac 7.T9 
0.16474 1.30558 1.68349 2.09490 2.47900 2.90570 3.20915 2.95721 
3.51352 3.73816 3.86686 4.17851 4.25n41 4.44281 4.68894 4.502^3 4.78306 4.90739 5.17134 4.96983 4.91613 4.495*4 1.57414 1.675-72 3.03221 2.68616 2.06431 1.84368 1.40708 0.97461 0.59909 0.56268 
0.26523 0.00036 0.00000 0.00000 n.oonoo 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 o.onooo O.noOOO 0.00000 0,00000 
0.00000 0.00000 
0C7T9.C10 QC 7.T9 
-   0.19Q28 1.56785 2.04476 2.51484 3.01150 3.37000 1.71717 1.15564 
4.11989 4.41746 4.47461 4.68 467 . 4.86167 4.67964 5.01691 4.60686 
5,00938 4.95134 4.63507 4.21081 1.7M33 3.351<>4 2.53064 2.5601t 
2.3*995 1.95581 1.70316 1.44152 1.19282 1.00017 0.62121 0.67851 
. 0.48141 0.50099 0.31752 0.04223 o.onooo 0.00000 0.00000 o.ooono 
.1 _o.noooo 0.00000 0.00000 0,00000 o.onooo 0.00000 0.00000 o.noooo 
0.00000 0.00000 
01T10.C1  oc 1.T10 
2.66759 1.96637 2.16347 1.87615 2.14498 1.77545 2.06521 1.85504 
2.15380 2.13175 1.R6917 2.30816 l.«1404 2.09702 1.83756 2.1 170R 
1.93513 2.53859 2.250R3 2.97244 1.16B87 2.87982 1.77451 1.22712 4,31459 3.14359 4.15987 3.74127 4.27P21 1.7905? 2.77231 2v06 325 
2.18559 2.26810 1.64921 1.57313 1.00018 0.90761 0.50114 0.77876 


































































































































































































































































































































































































































































































































































































































































































































3.13415   3.60OJ9 


















































































































































4.50725 4.29475 4.12435 3.78176 3.5P354 3.13317 2.24730 2.59797 
2.44245 2.01041 1.38484 1.06863 0.77729 0.587R0 0.55130 0.27140 
0.21521 0.04355 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 o.onnoo 0.00000 0.00000 0.00000 
O.onnoo 0.00000 
04TU.CR  QC 4.TU 
0.00000 2.40917 3.37603 3.56284 3.9*707 4.93552 1.65393 4.64120 
5.53521 4.81666 4.87065 5.35254 4.42571 4^10593 4^77540 3.94121 
3.69152 4.09612 3.23876 3.08370 3.27327 2.76484 2.35672 2.46669 
1.91225 1.64983 1.63817 1.31195 1.1M95 1.01364 0.76119 0.21603 
0.00000 0.00000 0.00000 0.00000 o.onnoo 0.00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 o.onnoo 0.00000 0.00000 0.00000 
0.00000 0.00000 
Q4T11.C9  QC 4.TU 
0.'27130 2.15509 2.68364 3.24748 3.77751 4.22011 4.53214 4.04820 
4.R0923 4.99519 4.99782 5.02539. 4.88544 4.66349 4.51247 4.10509 
4.30211 3.83397 3.44186 3.30121 3.15547 2.93527 2.17441 2.45343 
2.18354 1.82093 1.57299 1.28747 1.09730 0.87254 0.69606 0.53416 
0.30431 0.26445 0.24390 0.15294 0.44707 0,00000 0.00000 0.00000 
0.00000 0.00000 0.00000 0.00000 o.onnoo 0.00000 0.00000 0.00000 
0.00000 0.00000 
04T11.C10 QC 4.Til i 
0.23128 2.12279 2.98234 3.27309 3.65019 4.57772 4.30864 4.47523 
5.35225 4.73012 4.72459 5.41799 4.63853 4.60671 4.84934 4.01938 
4.14608 4.22467 3.81409 3.50467 3.57967 2.85146 2.52978 2.54203 
2.07065 1.82218 1.68025 1.01762 1,00851 1.10174 0.14642 0.00000 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o.ooooo 0.00000 
0.00000 0.00000 0.00000 0,00000 0.00000 o.ooono 0.00000 0.00000 
0.00000 0.00000 
07T15.C1  3C7.T15 
0.20116 1.02989 1.56589 1.57434 . 7.24870 2.09631 2.63536 2.35594 
2.93440 2.98.478 2.52471 3.10083 2.4R189 2.87466 2.33111 2.72766 
2.37807 3.01069 2.70697 3.48803 3.63017' 3.16164 4.18108 
2.40794 
3.65140 
4.09293 3.41948 3.94612 3.27536 3.75180 3.23127 2.52093 
1.70317 1.80933 1.15944 » 1.49788 1.09089 1.36073 1.06228 0.61139 
0.69559 0.32139 0.16445 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
07T15.C7 Q: !7.T15 
0.39055 1.88498 2.52689 2.37417 3.21681 2.97274 3.80740 3.2P580 
3.95752 4,11180 3.53681 4.20593 3.46036 3.73200 3.05161 3.57113 
3.06929 3.63388 2.96251 3.43332 3.21730 2.58946 2.95384 2.45373 
2.75224 2.17031 2.49863 2.00684 7.09976 1.93716 1 .67020 1 .66864 
1.32593 1.48871 1.18206 1.24255 0.79185 0.89586 0.75406 0,78336 
0.33699 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.00000 0.00000 
07T15.T3  QC7.T15 
0.19283 0.96973 1.42530 1.43741 2.03716 1.88941 2.53285 2.30506 
2.87363 2.89985 2.51259 3.05991 2.54516 3.13240 2.65975 3.05177 
2.61P24 3.32S63 2.91494 3.62074 3.7A799 3.21520 4.27067 3.B3763 
4.84526 4.01832 4.68599 3.47815 3.B4776 3.29584 2.59322 2.56144 
1.94104 1.64693 1.35837 1.63382 0.56778 0.28121 0.10506 o.noooo 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o.noooo 
0.00000 0.00000 
Q7T15.C4  3C7.T15 
0.35752 2.70879 2.82715 3.08043 3.40142 3.69661 3.84690 3.467H9 
4.OOB90 4.13795 4.20549 4.34963 4.33352 4.07466 3.87952 3.97438 
4.10817 4.10065 3.96709 3.76185 3.45131 3.27017 2.85938 3.0S458 
2.R7500 2.40485 2.15509 1.92990 1.4B872 1.16190 0.57657 0.d61*0 
0.63306 0.59960 0.68879 0.13156 o.nnnoo n.noooo o.onnoo 0.00000   ( 































































































































































































































































o.ooooo  0.00000 
0.00000  o.ooooo 
07T15.C10   QC7.T15 
0.3*249   1.97769 
4.13403.,..:^ 4.71920 









































































































































































































































































































































































0.367M        2.66301        2.91499 3.24652        3.50797 
87 













































:0RE.3O   CORES.ALL 





























































































































































































































































































































































0.41667   0.45068 
0.00000   0.00000 







0,00000   0.00000 
CORE, 19   COPES.ALL 
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